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Sealing Arrangement 



Present invention relates to a sealing arrangement 
comprising two armature members, which are adapted to 
receive a sealing ring between them for sealing off a 
joint between the armature members, and a clamping device, 
which during mounting is adapted to clamp the armature 
members against each other in a direction towards the 
intermediate sealing ring, where the sealing ring has a 
substantially T - shaped annular cross-section, with a 
stem extending radially outwards and with a seal face 
facing radially outwards in each of two sealing wings 
projecting axially outwards in opposite directions from 
the stem of the T - shape, and where the sealing wings 
have a mutually equivalent form and equivalent conical 
seal faces for forming abutments against their respective 
conical support faces of each respective armature member. 

The present invention finds its application in a 
series of different areas of use, that is to say during 
moderate working conditions as well as during extreme 
working conditions. 

The expression " armature members " is employed 
herein for indicating that there are under discussion 
various types of " armature " . In the present embodiment 
however the invention is illustrated in connection with an 
armature in the form of a pipe coupling. 
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During moderate working conditions there can be 
employed for example a sealing ring of rigid plastic or 
another suitable material, while under extreme working 
conditions, for example in a pipe coupling, there can be 
employed according to the illustrated embodiment a 
metallic sealing ring. 

It is generally known to employ a metallic sealing 
ring of T - shaped annular cross-section in an 
intermediate space between two opposite coupling pieces of 
a pipe coupling- Such a pipe coupling can be used for 
example when high pressure and tensile loadings occur 
axially in the pipe coupling and when at the same time 
extreme internal medium pressure can occur in the joint 
between the coupling pieces/the armature members. In what 
follows " coupling piece " will be indicated as armature 
member . 

An example of such a known solution is shown in NO 
178 388. Therein it is shown that the stem of the T-shape 
is clamped together via opposite side faces, in the axial 
direction of the pipe coupling, at the same time as 
laterally directed sealing flaps of the' T-shape are 
clamped each via its cone face in the axial direction and 
radial direction of the pipe coupling for sealing abutment 
against a respective cone face of a stopper of a 
respective armature member. 

By clamping together the stem of the T-shape in the 
axial direction the sealing ring is locked in place in the 
intended use position, that is to say in an intended 
immovable use position. At the same time by arrangement of 
the sealing flaps in a sealing abutment against the 
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ring during use, than that which is a prerequisite 
according to NO 303 150. — 

However the solution according to the invention is 
not limited to such use, as indicated in. NO 303 150, but 
can as mentioned above find application for a series of 
various other purposes. The sealing arrangement according 
to the invention can for example find application in areas 
where there is a need for substantially simpler sealing 
arrangements than proposed in said patent, but where in 
addition it is favourable having a slidable sealing 
engagement between sealing ring and armature members. 

The sealing arrangement according to the invention is 
characterised in that the sealing wings of the sealing 
ring are elastically deformable, and that the sealing ring 
during .use is supported in a radial direction of the 
armature members via three axially separate corresponding 
annular faces facing radially, the sealing wings during 
use forming both slidable sealing and slidable impact 
against a respective conical, combined sealing and slide 
face of each of the armature members, while the stem of 
the sealing ring during use has a certain degree of fit in 
an axial direction and is adapted to be supported with a. 
sliding fit against an associa ted armature me mber via a 
middle, combined support and slide face at the outer end 
of the stem of the T-shape. 

By means of the middle support and slide face, which 
is arranged in a sealing ring stem, which preferably is 
rigid and shape stable, it is possible during use for the 
sealing ring to move unhindered relative to each of the 
armature members, inter alia for equalising of, that is to 
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considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing suet) amendments must be referred to under item 1 and annexed to this 
report,) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether thei claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
IS claims Nos. 5. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specif^): . 

la the description, claims or drawings {indicate particular elements beloW^ or said claims Nos. 5 are so unclear 
that no meaningful opinion could be formed (specif)/): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
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□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 
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Statement 



Novelty (N) 



Yes 
No: 



Clainns 
Clainns 



3, 4 
1,2 



inventive step (IS) 



Yes 
No: 



Claims 
Claims 



1-4 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1-4 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

In the light of the comnnents relating to clainn 5 in part VIII, it appears that this claim is too 
unclear to be subject to examination. As a consequence, the claim has not been 
examined. 

Re item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 
D1: AT 392 143 B 
D2: DE 37 23 386 A 

1- Novelty 

The subject matter of claims 1 , 2 lacks novelty (Art. 33.2 PCT) because their features are 
known from D1. 

1-1 Claims 1: 

From D1, a sealing arrangement is known. It comprises two armature members (1, 2, 
Fig.1) and a sealing ring (7, Fig.1) between them. A clamping device (17, Fig.3) is also 
present for clamping the armature members against each other. The sealing ring can be 
made of metal (see abstract) and has a T-shaped annular cross section, and is provided 
with two sealing wings projecting axially outwards in opposite directions, each having a 
radially outwards facing sealing face (9 Fig.1). Between these extensions, a stem 
extending radially outwards is present, provided with a gliding and support face (top of 8, 
Fig.1) that is supported against a counter face. Each of the sealing faces may be conically 
shaped to be supported against a correspondingly conically shaped support face (see 
Fig.4 or Fig.3) in the armature. Each of the armature members extend under a first cone 
angle smaller than that of the sealing wings (page 3, lines 19-20). 
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The sealing face being a surface of the sealing wing, it thus has the sanne axial extension, 
jhe sealing face is furthermore continuous (Fig.1). It nnay also be tapered, in the axial 
direction, from the stem (see Fig.5). As any metal piece, the ring, and thus its sealing 
wings, can be considered as elastically deformable. There is no indication in D1 that a 
plastic deformation will occur systematically. 

Each sealing wing may further have a cross sectional dimension increasing from its outer 
end portion to the stem (see Fig.3). 

2- Inventive step 

The subject matter of claims 3, 4 would appear to lack an inventive step (Art. 33.3 PCT) 
for the following reasons: 

2-1 Claims 3. 4 : 

D2 discloses a coupling in which the counter face extends in the radial direction and solely 
in one of the armature members. These members form part of the clamping means and 
support each other along mutually opposite conical support surfaces. Such a configuration, 
with the ring of D1 would lead to an apparatus having all the features of claims 3 and 4 of 
the present application. 

Re item VIII 

Certain observations on the international application 

1- Claim 1: 



Claim 1 does not meet the requirements of Article 6 PCT in that the matter for which 
protection is sought is defined in vague terms, the claim attempting to define the subject- 
matter in terms of the result to be achieved. The claim furthermore refers to the notion of 
'axial extension' which is not defined in the description. 

2- Claim 4: 



Claim 4 does not meet the requirements of Article 6 PCT in that the matter for which 
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protection is sought is defined in vague terms, the claim attempting to define the subject- 
matter in terms of the result to be achieved. 

3- Claim 5 : 

Claim 5 also attempts to define the subject-matter in terms of the result to be achieved. 
The absence of a conjugated verb in the characterising portion renders this claim 
ununderstandable. 
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Sealing Rrranqement. 

Present invention relates to a sealing arrangement 
comprising two separate armature meiDbsrs and a sealing 
ring interposed therebetween and a clamping device for 
clamping the armature members against each other causing 
the intermediate sealing ring to be loaded with a sealing 
force, said sealing ring being made of metal or similar 
material and having a substantially T-shaped annular 
cross-section, said T-shape being provided with two In 
opposite axial direction extending sealing wings, each 
with an radially outwards facing sealing face and 
therebetween a central, rather rigid stem extending 
radially outwards and being provided with a combined 
gliding and support face to be supported against a counter 
face in the sealing arrangement,, each of said sealing 
faces being conically shaped to be supported against a 
radially surrounding, correspondingly conically shaped 
25 gliding and support face in a corresponding armature 
member, each of said conical support faces of said 
armature members extends under a first, smallest cone 
angle, whereas each of said said sealing wings extends 
under a second, greatest cone angle, prior to motintiTig, 
and after mounting extends under said first cone angle to 
form a tight sealing abutment against its corresponding 
support face , 

The. present invention finds its application in a 
seriss of different areas of use, that is to say during 
35 moderate working conditions as well as during extreme 
working conditions . 

The expression " armature members " is employed 
herein for indicating that there are iinder discussiozi 
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various ti^es of " arxnature In the present embodiment 
novever the invention is illustrated in connection with e 
armature in the form of a pipe coupling. 



SUBSTITUTION 



SHEET 



AMENDED SHEET 



22-01-2001 , IMU uuuuuuui / 



During rnoderate working conditions there can be 
employed for example a sealing ring of rigid plastic or 
another suitable material, while under extreme working 
conditions, for example in a pipe coupling, there can be 
5 employed according to the illustrated embodiment a 
metallic sealing ring. 

It is generally known to einploy a metallic sealing 
ring of T - shaped annular cross-section in an 
intenaediate space between two opposite coupling pieces of 

10 a pipe coupling. Such a pipe coupling can be used for 
example when high pressure and tensile loadings occur 
axially in the pipe coupling and when at the same time 
extreme internal medium pressure can occur in the joint 
between the coupling pieces/the armature members. In what 

15 follows " coupling piece " will be indicated as armature 
member. 

An example of such a known solution is shown in NO 
17S 38S, Therein it is shown that rhe stem of the T-shape 
is clamped together via opposite side faces, in the axial 

20 direction of the pipe coupling, at the same time as 
laterally directed sealing flaps of the T-shape are 
clamped each via its cone face in the axial direction and 
radial direction of the pipe coupling for sealing abutment 
against a respective cone face of a stopper of a 

25 respective armature member. 

An other example of such known solution is showni in 
AU 392 143. It is suggested therein that the sealing faces 
of the sealing wings of the sealing ring has a cone angle 
of l''-2« steeper than that of the support face of the 

30 armature members. This will or may result in persaanent 
deformation of the sealing ring in cases wherein the 
sealing faces are loaded 'with extreme pressure load. In 
practice this will involve that the sealing ring during 
mounting or hence during use is over-loaded and destroyed 

33 by exceeding the yield point of the metallic sealing ring 
and the latter is to be shifted. This will involve a time 
consuming and expensive shifting operation, especially in 
oil and ga-ss drilling operations . 
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It is to to be noted, with reference to AU 392 143 

rv.^ . eaxing ring stem. By spacing the conic faces of 

the armature menibers from the conic faces of the inne^ 
portion Of the sealing wing over a considerable axial 
distance .the sealing face area is clearly restricted and 
an intended high n,oiuent force is achieved in the sealing 
race area. Such high sealing forces, when occuring as 
instantaneous peak pressures in gass or oil drilling 
po-pes, may quite often cause permanent deformation of the 
sealing rix^g and a following leaking that will require 
shifting of a destroyed sealing ring. 

By clamping together the stem of the T-shape in the 
axial direction the sealing ring is locked in place in the 
intended use position, that is to say in an intended 
iitmovable use position. At the sairie time by arrangement of 
the sealing flaps in a sealing abutment against the 
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ring during use, than thar which is a prerequisite 

according to NO 303 ISO, 

However th^ solution according to the invention is 
nor l^ted to such use, as indicated in NO 303 150, but 
can as mentioned above find application for a series of 
various other purposes. Th^ sealing arrangement according 
to rhc invention r.. ^^^^ appxicat:.an in areas 

where there is a need for substantially simpler s^al-^ng 
arrangements than proposed in said patent, but where in 
addition it is favourable having a slidable sealing 
engagement between sealing ring and armature meinbers. 

The sealing arrangement according to the invention is 
characterised in that each sealing face of said sealing 
ring has the same axial extension as chat of the 
associated sealing wing, and each sealing face has a 
continuous, rectilinear extension in axial direction of 
the sealing wing, and each sealing .wing is tapering in 
axial direction from the stem and is elastically 
deformable in relation to the stem in order to secure a 
controlled elastic deformation of the sealing wing, 

Acccording to the invention it is possible to obtain 
considerable advantages by allowing the sealing wings of 
the sealing ring to be deformed elastically in a 
controlled manner during mounting of the sialing ring as 
well as in use of the sealing ring under varying working 
conditions . 

One advantage is that it is possible to operate the 
sealing arrangement in a controlled manner to keep 
occuring forces well beyond the yield point of thi 
metallic sealing ring material. 

An other advantage is especially achieved by allowing 
T:he sealing faces of the elastically deformabie sealing 
ring to slide in a controlled manner along its associated 
support faces in the armature members. This is especially 
the case during existing high extern or intern temperature 
variations and/ or under occuring extreme peak load 
Situations vithin an associated gass or oil piling. By 
combining a controlled elastic deformation of the sealing 
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^xngs and a controlled sliding support of the. sealing ring 
an all of its counter faces it is in a surprisingly simple 
manner possible to operate occuring loads- in a controlled 
manner beyond the yield point of the metallic sealing rina 
5 material. . 

In DE 37 23 38 6 it is suggested to provide a cavity 
in one of the arrr.ature meinbers to insert the whole of the 
sealing ring therein. The radial support face of the 
sealing ring is supported in radial direction by an 

10 annular spring located in a radial groove in said cavity. 
Such suggestion will prevent a controlled gliding support 
of the sealing ring in said cavity. 

This problem is solved according ro the present 
invention in that said counter face extends continuously 

15 in axial direction and solely in one of the anciature 
members to support the support face of the stem in a 
continous gliding support directly against said counter 
face. 

By means of the middle support and slide face, which 
is arranged in a sealing ring stem, which preferably is 
rigid and shape stable,, it is possible during use for the 
sealing ring to move unhindered relative to each of the 
armature members, inter alia for equalising o£, that is to 
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1. Sealing arrangement (10,10') comprising two 
s separate armature members (11,12) and a sealing ring 
(13,13') interposed therebetween and a clamping device 
(30) for clarrping the armature meinbers (11,12) against 
each other causing the intermediate sealing ring (13, 13') 
to be loaded with a sealing force, said sealing ring' 
10 (13,13') being made of metal or similar material and 
having a substantially T-shaped annular cross-section, 
said T- shape being provided with two in opposite axial 
direction extending seeling wings (15,16), each with an 
radially outwards facing sealing face (15a, 15b), and 
therebetween a central, rather rigid stem (14) extending 
radially outwards and being provided with a combined 
gliding. and support face (14a) to be supported against a 
counter face (22) in the sealing arrangement, each of said 
sealing faces { 15a, 15b) being conically shaped to be 
supported against a radially surroianding, correspondingly 
conically shaped gliding and support face (21,25) in a 
corresponding armature member (11,12), each of said 
conical support faces (21,25) of said armature members 
(11,12) extends under a first, smalest cone angle (a), 
25 whereas each of said said sealing wings (13,13') extends 
under a second, greatest cone angle (b) , prior to 
mounting, and after mounting extends under said first cone 
angle (a) to form a tight sealing abutment against its 
corresponding support face (21,25), characterised in that 
30 each sealing face (15a, 16a) of said sealing ring 

(13,13') has the same axial extension as that of the 
associated sealing wing (15,16), and 

each sealing face (15a, 16a) has a continuous, 
rectilinear extension in axial direction of the sealing 
35 wing (15,16), and 

each sealing. wing (15a, 16a) is tapering in axial 
direction from the stem (14) and is elastically defoxitable 
in relation to the stem (14) in order to secure a 
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controlled elastic deformation of. the sealing wing 
(15,16). - 

2. Arrangement in accordance with claim l, 
characterised in that 

each sealing wing (15,16) in radial direction has a 
relatively small cross-sectional dimension, increasing • 
from a ir-inirauni at its outer end portion to a mascimum at 
its inner end portion by the stem (14), and 

each sealing wing (15,16) in a axial direction has a 
relatively large cross-sectional dimension, to obtain 
support of the sealing wings (15,16) along a major area of 
the respective support surfaces (21,25), 

both cross-sectional dimension being relative in 
respect of the cross-sectional dimensions of the stem 
(14), which in axial as well as in radial direction is 
relatively large to provide a rather rigid stem (14) , 

3. Arrangement in accordance with claim 1 or 2, 
20 characterised in that 

the counter face (22) extends continuously in axial 
direction and solely in one of the armature members 
(11,12), providing a continous gliding support for the 
support face (14a) of the stem (14) directly against said 
25 counter face (22) . 

4. Arrangement in accordance with one of claims 1-3, 
characterised in. that 

the clamping means (30) comprises two in radial 
30 direction mutually overlapping armature member portions 
(26,27) extending radially outside of the sealing ring 
(13/13'), 

said armature member portions (26,27) Is supporting 
each other along mutually opposite conical support 
35 surfaces extending obliquely with a central axis of the 

sealing arrangement to provide a controlled stopp foarming 
abutment between the armature member (11,12). 
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5. Arrangement in accordance with one of cla±ing 1-3 
and claim 4, characterised in that 

the combination of the oblique extension of said 
mutually overlapping, stop forming armature member 
portions {26,27} and said elastically deformable wings 
(15,16) of the sealing ring (13,13') to provide controlled 
gliding movements in the sealing arrangment during use. 
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Re.; International Application No PCT/NOOO/00017 . 

Applicant: DEN NQRSKE METALLPAKNINGSFABRIKK AS et al , 

Reference is being, had to Written Opinion 24.10.2000. 

Firstly, please note, that there is a clear distinction in the 
present invention from what has been stated in references Dl 
and D2 . Original claims have been revised to clearly point out 
this distinction and enclosed is a set of new claims to 
substitute the claims on file. 

Enclosed are substitute pages 1,1a of the specification with 
amendments corresponding to the amendments made in the 
substituted claim 1. Substitute pages 2/2a respectively 
substitute pages 7,7a has included therein comments to 
references Dl and D2 (the latter in respect of amendments in 
substituted claim 3) . 

Further is enclosed a substitute drawing containing amended 
Fig. 9 wherein the missing reference number 18. is included. 

The enclosed new claim 1 is based on the following three 
characterising features: 

I) each sealing face (15a, 16a) of said sealing ring 
(13,13') has the same axial extension as that of the associated 
sealing wing (15,16), 

.II) each said sealing face (15a, 16a) has a continuous, 
rectilinear extension in axial direction of the sealing wing 
(15, 16) , 

III) each said sealing wing (15a, 16a) is tapering ±n axial 
direction from the stem (14) and is elastically deformatole in 
relation to the stem (14) in order to secure a controlled 
elastic deformation of the sealing wing (15,16). 
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Said features I and II are based on the specification page 17, 
lines 20-28, It is evident therefrom ' (as well as from the 
drawings Figs. 9-11) that the sealing faces projects from the 
stem axially outwards in the form of a conical face. In other 
words said sealing wings (and the sealing faces) are tapering 
from the stem. This enables use of rather thin-walled sealing 
wings . 

Said feature III is partly based on the feature stated in 
original claim 1, lines 20-21. In addition it is for further 
clarification stated that the sealing wings are tapered and is 
elastically deformable in relation to the stem in order to 
secure a controlled elastic deformation of the sealing wing. 

Please, note, that this revised formulation of the 
characterising clause of claim 1 should clearly define the 
present invention above the prior art solution of Dl . In this 
respect it is of importance to understand the differences 
between the invention and the prior art of Dl : 

Comments in respect of feature I: 

In Dl the sealing face extends about half the axial lenght of 
of the sealing wing . Please, note, that the sealing face of the 
present invention extends the complete lenght of the sealing 
wing as stated in feature I. 

Comments in respect of feature II: 

In Dl each of said sealing faces extends about half the axial 
lenght of the sealing wing, whereas the remainder of said axial 
lenght of the sealing wing is intentivly spaced from the 
opposed support surface in order to avoid support of the 
sealing ring at this portion. Please, also note, that each of 
said sealing faces of the present invention has a continuous, 
rectilinear extension in axial direction of the sealing wing 
(i.e. in the complete lenght thereof). 

Accordingly, the general teaching of Dl is contrary to that of 
the present invention. 

These different features are of importance in each matter and 
has to be valuated in corresponding separate manner. 

The sealing face according to the present invention has a 
rectilinear extension over the whole lenght of the sealing face 
and its sealing wing. Said distinctions are vital in respect of 
securing a controlled and safe elastic deformation of the 
sealing wing. 

Examiner states with reference to Dl that «The sealing wings 
form during use both slidable sealing and slidable thrust 
against a respective conical, combined sealing and slide face 
(5,5) of each of the armature members . » This effect is, 
however, solely present in Dl during the mounting operation in 
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itself, and not during use and certainly not during occurring 
peak loads and following deloading of such peak loads. 

In Dl during mounting, i.e. during clamping of the armature 
members towards each other, a clamping load of several tonns 
(say -60 tonns) is transferred to the sealing faces of the 
sealing wings in order to deform the sealing faces against 
their- respective support faces. Said load on the sealing face 
is in practice close to the yield point of the sealing ring 
material and may even surpass the yield point - resulting in 
permanent deformation . 

In Dl, at least during use, i.e. each time additional internal 
peak loads occur, caused by peak pressures produced by gass or 
oil transported in the associated pipe line, this will usually 
result in permanent deformation of the sealing ring. The yeild 
point of the metallic material has been surpassed and the 
elastic sealing effect is accordingly destroyed. This result is 
especially caused by transfering said peak loads to an 
intended, restricted sealing face area. 

Tensions in the sealing ring should under normal operation 
never surpass the Ra 0.2 Yield Strenght. However, sealing rings 
of prior art, that presently are in operation in the marked 
(say so-called BX and RX rings) will of structural reasons in 
combination with required high mounting loads be permanently 
deformed by mounting and/or by following use, and would thus ■ 
require shifting of the destroyed sealing ring. 

This problem is solved according to the present invention. 

Comments in respect of feature III: 

Examiner claim that the sealing wings of the sealing ring are 
elastically deformable and refer in this respect to page 2, 
line 5 of reference Dl . In said line 5, page 2 it is solely 
stated: 

«w^Ojbei deren Erzeugenden mit underschiedllchen Neigung zu 
den Rohr- hzw, zur koaxialen Rlngachse ausgebildet s±nd». 
Said feature is more precisely stated on page 3, lines 19-20: 
«Die Rohrdichtflachen (5) sind urn etwa l"" -2"" stellar zur 
Rohrachse geneigt als die Ringdichtflache (9) zur 
Ringa chse». 

It is admitted that the sealing faces of the sealing ring are 
to be deformed to be completely supported against their 
associated support faces. However, please note, that • there is 
no saying in Dl that said sealing face (9) would be elastically 
deformed. 

It is usual in prior art embodiments that the sealing ring and 
the sealing surface during mounting and/or under use is being 
permanently deformed against its support face. This is assumed 
to be the case also in reference Dl . 
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In practice it is usual that leak in the sealing arrangement is 
caused by such permanent deformation of the sealing ring. A 
■leak will eventually take place caused by such permanent 
deformation. In due course such leak shall require shifting of 
the sealing ring and even it s . associated armature member. In 
fact said permanent deformation will in each case represent a 
latent destruction of sealing effect. I.e. as soon as a 
relative movement is provided between each sealing surface and 
its associated support surface a leak problem will be present. 
In all events the sealing ring has to be shifted each time the 
sealing arrangement is opened for operational purposes. 

Such opening of the sealing arrangement and the resulting need 
for shifting the sealing ring, is a general problem, especially 
in oil and gass drilling operations. This problem is being 
solved in a simple and easily controllable manner by the 
present invention . 

Please, note that the structure of the sealing wings of the 
sealing ring of Dl is not designed for elastic deformation as 
suggested by the Examiner. The cross-section of the sealing 
wings is illustrated with an radial extension being half of its 
axial extension. This means that the sealing wings are rather 
thick-walled and rather rigid. In order to deform the sealing 
face against the support face extreme loads would be required. 
By exerting such high mounting loads on the restricted sealing 
face it would be quite difficult to achieve elastic deformation 
of the rather thick-walled sealing wing. 

In the present invention this problem is partly solved by a 
tapered, rather thin-walled sealing wing structure combined 
with increased sealing face areas. The cross-section of the 
sealing wings is in Figs. 9,10,11 illustrated with an radial 
extension being about 1/5 of its axial extension. This is 
vastly different from that of Dl . 



A sealing arrangement according to the present invention - as 
defined by the characterising features III of new claim 1 -has 
operated in a full scale test operation one and the same 
sealing ring , and has lasted during a period of two years, in 
an offshore oil well drilling operation. This is in practice a 
highly surprising practical result. During these two years 
period said sealing ring has been mounted and demonted more 
than 50 times during continuous practical operations. Said 
sealing ring is reported still to be in full operative 
function. This clearly shows that the solution of the pr-esent 
invention is a clear progress above prior art. 

A sealing arrangement according to Dl has so far, i.e. since 
1989 not been known to exist in the marked. 

The sealing ring structure according to the present invention 
has the general effect that high internal fluid pressure, 
acting against the sealing ring, co-acts with the sealing ring 
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rather than counteract with the sealing ring. In Dl the 
restricted sealing face area combined with a high mounting load 
combined with high internal fluid pressure, has the opposite 
effect of that of the present invention, i.e. the total load 
will be extremely high. 

When increased internal oil or gass pressure occur, the load on 
the sealing faces will increase to additional peaks. 
Correspondingly, under decreased internal oil or gass pressure 
the load on the sealing faces will decrease correspondingly. 
The elastic deformation of the sealing ring of the present 
invention will more easily and in a controlled manner allow 
relative movements between sealing faces and their support 
faces with substantially decreased loads compared to Dl . 

By using an obtimal lenght of the sealing wing to support the 
sealing faces the result would additionally be that tear and 
wear of the sealing faces as well as the support faces will be 
substantially reduced. 

Amendments of sub-claims . 

Prior claims 2-6 are deleted/revised and in other words: 

• New claim 2 relates to detailed structural features 
supporting the characterising features of claim 1. 

• New claim 3 is based on prior claim 2 and also relates to 
detailed structural features supporting the characterising 
features of claim 1. 

c New claims 4 and 5 are based on prior claims 5 and 6. The 
latter claims suggest a solution to reduce the required 
mounting load to provide elastic deformation of the sealing 
wings. 

We are looking forward to receive a confirmating message that 
prior objections are being met by our amendments and that the 
application is in condition for allowance. 

, Yours faithfully, 
AS BERGEN PATENTKONTOR 
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Sealing Arrangement. 

Present invention relates to a sealing arrangement 

10 comprising two separate armature members and a sealing 
ring interposed therebetween and a clamping device for 
clamping the armature members against each other causing 
the intermediate sealing ring to be loaded with a sealing 
force, said sealing ring being made of metal or similar 

15 material and having a substantially T-shaped annular 

cross-section, said T-shape being provided with two in 
opposite axial direction extending sealing wings, each 
with an radially outwards facing sealing face and 
therebetween a central, rather rigid stem extending 

20 radially outwards and being provided with a combined 

gliding and support face to be supported against a counter 
face in the sealing arrangement, each of said sealing 
faces being conically shaped to be supported against a 
radially surrounding, correspondingly conically shaped 

25 gliding and support face in a corresponding armature 
member, each of said conical support faces of said 
armature members extends under a first, smallest cone 
angle, whereas each of said said sealing wings extends 
under a second, greatest cone angle, prior to mounting, 

30 and after mount ing ■ extends under said first cone angle to 
form a tight sealing abutment against its corresponding 
support face. 

The present invention finds its application in a 
series of different areas of use, that is to say durring 

35 moderate working conditions as well as during extreme 
working conditions. 

The expression " armature members " is employed 
herein for indicating that there are under discussion 
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various- types, of " armature ". In the present embodiment 
however the invention is illustrated in connection with an 
armature in the form of a pipe ' coupling . 
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During moderate working conditions there can be 
employed for example a sealing ring of rigid plastic or 
another suitable material while under extreme working 
conditions, for example in a pipe coupling, there can be 
employed according to the . illustrated embodiment a 
metallic sealing ring. 

It is generally known to employ a metallic sealing 
ring of T - shaped annular cross-section in an 
intermediate space between two opposite coupling pieces of 
a pipe coupling. Such a pipe coupling can be used for 
example when high pressure and tensile loadings occur 
axially in the pipe coupling and when at the same time 
extreme internal medium pressure can occur in the joint 
between the coupling pieces/the armature members. In what 
follows " coupling piece " will be indicated as armature 
member. 

An example of such a known solution is shown in NO 
178 388. Therein it is shown that the stem of the T-shape 
is clamped together via opposite side faces, in the axial 
direction of the pipe coupling, at the same time as 
laterally directed sealing flaps 'of the T-shape are 
clamped each via its cone face in the axial direction and 
radial direction of the pipe coupling for sealing abutment 
against a respective cone face of a stopper of a 
respective armature member. 

An other example of such known solution is shown in 
AU 392 143. It is suggested therein that the sealing faces 
of the sealing wings of the sealing ring has a cone angle 
of l'^-2° steeper than that of the support face of the 
armature members. This will or may result in permanent- 
deformation of the sealing ring in cases wherein the 
sealing faces are loaded with extreme pressure load- In 
practice this will involve that the sealing ring durring 
mounting or hence during use is over-loaded and destroyed 
by exceeding the yield point of the metallic sealing ring 
and the latter is to be shifted. This will involve a time 
consuming and expensive shifting operation, especialLly in 
oil and gass drilling operations.' 
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It is to to be noted, with reference to AU 392 143, 
that said sealing faces are solely located at the outer 
ends of the sealing wings, i.e. at a considerable distance 
from the sealing ring stem. By spacing the conic faces of 
the armature members from the conic faces of the inner 
portion of the sealing wing over a considerable axial 
distance the sealing face area is clearly restricted and 
an intended high moment force is achieved in the sealing 
face area. Such high sealing forces, when occuring as 
instantaneous peak pressures in gass or oil drilling 
pipes, may quite often cause permanent deformation of the 
sealing ring and a following leaking that will require 
shifting of a destroyed sealing ring. 

By clamping together the stem of the T-shape in the 
axial direction the sealing ring. is locked in place in the 
intended use position, that is to say in an intended 
immovable use position. At the same time by arrangement of 
the sealing flaps in a sealing abutment against the 
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ring during use ^ than that which is a prerequisite 
according to NO 303 150. 

However the solution according to the invention is 
not limited to such use, as indicated in NO 303 150 ^ but 
can as mentioned above find application for a series of 
various other purposes. The sealing arrangement according 
to the invention can for example find application in areas 
where there Is a need for substantially simpler sealing 
arrangements than proposed in said patent, but where in 
addition" it is favourable having a slidable sealing 
engagement between sealing ring and armature members . 

The sealing arrangement according to the invention is 
characterised in that each sealing face of said sealing 
ring has the same axial extension as that of the 
associated sealing wing, and each sealing face has a 
continuous, rectilinear extension in axial direction of 
the sealing wing, and each sealing wing is tapering in 
axial direction from the stem and is elastically 
deformable in relation to the stem in order to secure a 
controlled elastic deformation of the sealing wing. 

Acccording to the invention it is possible to obtain 
considerable advantages by allowing the sealing wings of 
the sealing ring to be deformed elastically in a 
controlled manner during mounting of the sealing ring as 
well as in use of the sealing ring under varying woirking 
conditions . 

One advantage is that it is possible to operate the 
sealing arrangement in a controlled manner to keep 
occuring forces well beyond the yield point of the 
metallic sealing ring material. 

An other advantage is especially achieved by allowing 
the sealing faces of the elastically deformable ^sealing 
ring to slide in a controlled manner along its associated 
support faces in the armature members. This is especially 
the case during existing high extern or intern temperature 
variations and/or under occuring extreme peak load 
situations within an associated gass or oil piping. By 
combining a controlled elastic deformation of the sealing 
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wings and a controlled sl'iding support of the sealing ring 
in all of its counter faces it is in a surprisingly simple 
manner possible to operate occuring loads in a controlled 
manner beyond the yield point of the metallic sealing ring 
material. 

In DE 37 23 386 it is suggested to provide a cavity 
in one of the armature members to insert the whole of thei 
sealing ring therein. The radial support face of the 
sealing ring is supported in radial direction by an 
annular spring located in a radial groove in said cavity. 
Such suggestion will prevent a controlled gliding support 
of the sealing ring in said cavity. 

This problem is solved according to the present 
invention in that said counter face extends continuously 
in axial direction and solely in one of the armature 
members to support the support face of the stem in a 
continous gliding support directly against said counter 
face. 

By means of the middle support and slide face, which 
is arranged in a sealing ring stem^. which preferably is 
rigid and shape stable, it is possible during use for the 
sealing ring to move unhindered relative to each of the 
armature members, inter alia for equalising of, that is to 
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Patent Claims 



1. Sealing arrangement (10,10') comprising two 
separate armature members (11,12) and a sealing ring 
(13,13') interposed therebetween and a clamping device 
(30) for clamping the armature members (11,12) against 
each other causing the intermediate sealing ring (13,13') 
to be loaded with a sealing force, said sealing ring 
(13,13') being made of metal or similar material and 
having a substantially T-shaped annular cross-section, 
said T-shape being provided with two in opposite axial 
direction extending sealing wings (15,16), each with an 
radially outwards facing sealing face (15a, 15b), and 
therebetween a central, rather rigid stem (14) extending 
radially outwards and being provided with a combined 
gliding and support face (14a) to be supported against a 
counter face (22) in the- sealing arrangement, each of said 
sealing faces (15a, 15b) being conically shaped to be 
supported against a radially surrounding, correspondingly 
conically shaped . gliding and support face (21,25) in a 
corresponding armature member (11,12), each of said 
conical support faces (21,25) of said armature members 
(11,12) extends under a first, smalest cone angle (a), 
whereas each of said said sealing wings (13,13') extends 
under a second, greatest cone angle (b) , prior to 
mounting, and after mounting extends under said first cone 
angle (a) to form a tight sealing abutment- against Its 
corresponding support face (21,25), characterised In that 

each sealing face (15a, 16a) of said sealing ring 
(13,13') has the same axial extension as that of the 
associated sealing wing (15,16), and 

each sealing face (15a, 16a) has a continuous, 
rectilinear extension in axial direction of the sealing 
wing (15,16) , and 

each sealing wing (15a, 16a) is tapering in axial 
direction from the stem (14) and is elastically deformable 
in relation to the stem (14) in order to secure a 
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controlled elastic deformation of the sealing wing 
(15, 16) . 

2. Arrangement in accordance with claim 1;- 
5 characterised in that 

each sealing wing (15,16) in radial direction has a 
relatively small cross-sectional dimension, increasing 
from a minimum at its. outer end portion to a maximum at 
its inner end portion by the stem (14), and 
10 each sealing wing (15,16) in a axial direction has a 

relatively large cross-sectional dimension, to obtain 
support of the sealing wings (15,16) along a major area of 
the respective support surfaces (21,25), 

both cross-sectional dimension being relative in 
15 respect of the cross-sectional dimensions of the stem 
(14), which in axial as well as in radial direction is 
relatively large to provide a rather rigid stem (14) - 

3. Arrangement in accordance with claim 1 or 2, 
2 0 characterised in that 

the counter face (22) extends continuously in axial 
direction and solely in one of the armature members 
(11,12), providing a continous gliding support for the 
support face ^(14a) of the stem (14) directly against said 
25 counter face (22). 

4. Arrangement in accordance with one of claims 1-3, 
characterised in that 

the clamping means (30) comprises two in radial 
30 direction mutually overlapping armature member portaons 
(26,27) extending radially, outside of the sealing r±ng 
(13,13' ) , 

said armature member portions (26,27) is supporting 
each other along mutually opposite conical support 
35 surfaces extending obliquely with a central axis of the 

sealing arrangement to provide a controlled stopp forming 
abutment between the armature member (11,12). 



SUBSTITUTION SHEET 



25 



5. Arrangement in accordance with- one of claims 1-3 
and claim 4, characterised in that 

the combination of the oblique extension of said 
mutually overlapping, stop forming armature member 
5 portions (26,27) and said elastically deformable wings 

(15,16) of the sealing ring (13,13'.) to provide controlled 
gliding movements in the sealing arrangment during use. 



SUBSTITUTION SHEET 




SUBSTITUTION SHEET 



PC 



1# 



REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



rc^i\iOOO/ I T 

^ OfTicc use only 



For ^I^^K ' 



PCT/NOO / 0 0 0 17 

International Application No. 



2000 -OV 2 6 /SJ>,0\'CO) 

International Filing Pate v / 



Patentstybet 

► PCTimemationdaPpBca^ . ~ 
Name of receiving Office and **PCT International Application*' 



Applicant*s or agent's file reference 

(if desired^ (12 characters maximum) JOO/ iek 



Box No. I TITLE OF INVENTION 

Sealing arrangement. 



Box No. U APPLICANT 



Name and address: (Family name followed by given name; for a legal entity, Jull official 
designation. ^The aatiress must inchidepqstal code and name of counBy, The country of the 
address indicated in ihisBax is the applicant 's State (that w7 coiaury) of residence if no State 
of residence is indicated below,) 

DEN NORSKE METALLPAKNINGSFABRIKK AS 
Skuteviksvei 30 
N-5035 Bergen 
Norway 



I I This person is also inventor. 



Telephone No. 



Facsimile No. 



Teleprinter No. 



State (that is. country) of nationality: 

Norway 


Stale (that is, country) of resideiice: 
Norway 


This person is applicant r~\ all designated r—\ all designated States except | | the United States I 1 the States indicated in 

for the purposes of: 1 1 States Ix 1 the United Stotcs of America | | of America only | j the Supplemental Box 


Box No. ra FUHTHER APPUCANT(S) AND/OR (FURTHER) INVENTOR(S) 





fy given name; Jor a legal entity, pill official 
designation. The address must include postal code and name of counSy. The country of the 
address indicated in this Box is the applicant s State (that is. country) of residence if no State 
of residence is indicated below.) 



HJERTHOLM, Ole 
Leps0yneset 
N-5228 Leps0y 
Norway 



This person is: 

I I applicant only 

I xj ^plicant and inventor 

I { inventor only (If this check-box 
is marked, do not fill in below.) 



State (that is, country) of nationality: 



Norway 



State (thai is, country) of residence: 
Norway 



This person is applicant 
for the purposes of: 



□ all designated 



I States 



□ all designated States except 
the United States of Amenca 



I I the United States 
iX 1 of America only 



□ the States indicated in 
the Supplemental Box 



I I Further applicants and/or (further) inventors are indicated on a continuation sheet 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent international Authorities as: 



}y I agent [ | common representative 



Name and address; (Farruhr^me followed by given name; for a legal entity, full official 
desigr^^^^^lThe address must include postal code and name of country.) 

AS BERGEN PATENTKONTOR 
C. Sundtsgt. 36 
N-5004 Bergen 
Norway 



Telephone No. 

47 55 215353 



Facsimile No. 

47 55 215350 



Teleprinter No. 



□ 



Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is tised instead to indicate a special address to which correspondence should be sent 



ForaiPCT/RO/101 (first sheet) (July. 1998; reprint July 1999) 



See Notes to the request form 



Box No.V 



DESIGNATlCrOF 



rel^^^R und 



under Rule 4.9(a) (mark the applicable check-bi 



U / U U U I / 



least one must be marked): 



0S EA 



EP 



C0 OA 



The following designations are'n^rei 
Regional Patent 

Kf AP ARIPO Patent: GH Ghana. CM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Siena Leone, SZ Swaziland, 
TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State of the Harare 
Protocol and of the PCT 

Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD R^epublic of Moldova, 
RU Russian Federation, TJ Taj ikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian Patent 
Convention and of the PCT 

European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, Fl Finland, FR France, GB United KinEdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State o i the European Patent 
Convention and of the PCT 

OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI C6te d*Ivoire, CM Cameroon, 
GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any 
other State which is a member State of OAPI and a Contraaing State of the PCT (V* other kind cf protection or treatment desired, 

specify on dotted line) J 

National Paten t (if other kind of protection or treatment desired specify on dotted line): 
0 AE United Arab Emirates g) lr Liberia 

0 AL Albania H LS 

[2 AM Armenia [3 lT 

EI AT Austria IB LU 

la AU Australia . ^ . . . . . ^. . (2 LV 

E) AZ Azerbaijan g] yix 

Bosnia and Herzegovina g] [viD 

Barbados ^ MG 

Bulgaria H mK 

Brazil 

Belarus B MN Mongolia 

Canada EI MW Malawi . 

H CH and LI Switzerland and Liechtenstein 0 MX Mexico 

13 CN China : S NO Norway 

Costa Rica 2J ^% 

Cuba 0 PL 

Czech Republic 

Germany H RO 

Denmark 0 rU 



Q BA 
12 BB 
H BG 
12 BR 
0 BY 
El CA 



Q CR 

a cu 

El cz 

E DE 
E DK 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Morocco 

Republic of Moldova 

Madagascar . 

The former Yugoslav Republic of Macedonia 



EI I>M Dominica 



[0 SD 



El EE Estonia H SE 

13 ES Spain H SG 

Q FI Finland EI SI 

13 GB United Kingdom 0 SK 

13 GD Grenada E SL 

E3 GE Georgia H T J 

EI GH Ghana : [3 TM 

[a GM Gambia B3 TR 

0 HR Croatia El TT 

Ef HU Hungary 13 TZ 

13 ID Indonesia H UA 

13 IL Israel H UG 

Ca IN India S US 

12 IS Iceland 

El JP Japan El UZ 

Q KE Kenya H VN 

El KG Kyrgyzstan H YU 



New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan : . 

Turkmenistan 

Turkey 

Trinidad and Tobago 

United Republic of Tanzania 

Ukraine 

Uganda 

United States of America . . 



Q KP Democratic People's Republic of Korea 



El KR 
KZ 
El LC 
SLK 



0 ZA 

H ZW 



Uzbekistan . 
Viet Nam . . 
Yugoslavia . 
South Africa 
Zimbabwe . . 



Republic of Korea Check-boxes reserved for designating States which , have 

Kazakhstan become party to the PCT after issuance of this sheet: 



□ 
□ 



Saint Lucia 
Sri Lanka 

Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted imder the PCT except any designation{s) indicated in the Supplemental Box as being excluded 
from the scope of this statement The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit (Cor^vmation (inchidingfees) must reach the receiving Office within the 15-monih time iimil) 



Form PCT/RO/101 (second sheet) (January 2000) 



See Notes to the request form 



c>ncci iNo. 



Box No. VI PRIORITY C 



Filing date 
of earlier application 
(day/month/year) 




PCT/N 



n Further priority clai. 



tiber 

of earlier application 



ity^claji^^H: 
Wher^^fer 



\} / U U U » / 



ndicated in the Suppiemenial Box. 
application is: 



national application: 
country 



regional application:' 
regional Office 



international application: 
receiving Office 



item(l) Cag \^^^) 
28.01.99 



19990388 



Norway 



item (2) 



item (3) 



n^l The receiving Office is requested to prepare and transmit to the international Bureau a certified copy 
'—'-of the earlier application(s) (only if the earlier application was filed with the Office which for the 

purposes of the present international application is the receiving Office) identified above as itein(s): ^ 

• Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to 
-X:mfenrimfonH^rateci^ which tm 'emierapplioanoh wasftled-(Rule 4:10(b)(ii})7~See SuppjemeniaTBgx. 



the Paris 



Box No. Vn INTERNATIONAL SEARCHING AUTHORITY 



Choice of Interna tionalScarch ing Autlwrity (ISA) 
(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used/, 

ISA/ SE 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carriedout byorreguesiedfrom the International Searching Authority) 



Date (day/monshfyear) 



Number 



Country (or regional Office) 



Box No. Vni CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request • 3 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 



15 

3 
1 
10 



Total number of sheets 



32 



This international application is accompanied by the item(s) marked below: 
1.0 fee calculation sheet 

2. □ separate signed power of attorney 

3. □ copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority documcnt(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. Q separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9.0 oih^ (specify): Official action dated 30,11.99 an<l Ol.O"^.^*^ 



Figure of the drawings which 
should accompany the abstract: 



Language of filing of the 
international application: 



Norwegian 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



iVexf to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request) 

Bergen, January 25, 2000 
DNTOR 




1 . Dale of actual receipt of the purported 
international application: 



For receiving Office use onl^ 

2000 -01- 2 6 



3. Corrected date of actig^g^pt due to later but 
timely received papcnrior^wings completing 
the purported international application: 



Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority . . 
(if two or more are competent): A / 



□ 



Transmittal of search copy delayed 
until search fee is paid. 



2, Drawmgs: 
[^j ^received: 

I I not received: 



For International Bureau use only 



Date of receipt of the record copy 
by the International Bureau: 



2 8 FEBRUARY 2000 



< 2a OiOO) 



FormPCT/RO/lOl (last sheet) (July 1 998; reprint July 1999) 



See Notes to the request form 



KUT/NOO 0 / 0 0 0 17 



10/10 



50 49 



FIG.12Q ^ 




is 




44 t 



1^ 



44 



FIG. 12 b 



46-*=^ 



44 46 




T 




^ 46 



T-46 



46 48 44 46 



FIG.12C 




48 46 



FIG.12d 




46 




50 



PCT/NM 0 / 0 0 0 17 



7 



¥etningsarrangeitient , 

I Foreliggende oppfinnelse vedrorer et tetningsarran- 
gement omfattende to armaturdeler , som er innrettet til k 
oppta en tetningsring mellom seg for avtetning av en skjot 
mellom armaturdelene, og en kleminnretning, som under mon- 
5 tasje er innrettet til & klemme armaturdelene mot hverandre 
i retning mot den mellomliggende tetningsring, hvor 
tetningsringen har stort sett T-formet ringtverrsnitt , med 
en radialt utad lopende stamme og med radialt utad vendende 
tetningsf late i hver av to fra T-formens stamme i motsatte 

10 retninger aksialt utadragende tetningsvinger , og hvor tet- 
ningsvingene har innbyrdes motsvarende form og motsvarende 
konusformet tetningsf late for k danne anlegg mot hver sin 
konusf ormede st0ttef late i hver sin armaturdel . 

Den foreliggende oppfinnelse finner sin anvendelse pa 

15 en rekke forskjellige bruksomr&der , dvs . savel under 

moderate arbeidsbetingelser som under ekstreme arbeidsbe- 
tingelser . 

Det er heri benyttet uttrykket «armaturdeler» for k 
markere at det er tale om forskjellige typer «armatur» . I 
20 det foreliggende utf orelseseksempel er oppfinnelsen imid- 

lertid illustrert i forbindelse med en armatur i form av en 
rerkobling . 

Under moderate arbeidsbetingelser kan det for eksempel 
" benyttes ^^^etningsring av stiv plast eller annet egnet 
25 materiale, mens det under ekstreme arbeidsbetingelser, 

eksempelvis i en rorkobling, kan det ifolge det viste ut- 
f 0relseseksempel benyttes en metallisk tetningsring. 

Det er vanlig kjent k benytte en metallisk tetnings- 
ring med T-formet ringtverrsnitt i et mellomrom mellom to 
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motst&ende koblingsstykker i en rorkobling, Slik rerkobling 
kan brukes eksempelvis nkr det opptrer heye trykk- og 
strekkbelastninger aksialt i rorkoblingen og nkr det sam- 
tidig kan opptre ekstreme innvendige mediumtrykk i skjoten 
mellom koblingsstykkene/armaturdelene . I det etterf elgende 
vil «koblingsstykke» bli angitt som -armaturdel • 

Et eksempel p& slik kjent losning er vist i NO 
178 388- Det er deri vist at T-formens stamme er klemt 
sammen via motst&ende sidef later, regnet i rorkoblingens 
aksialretning, samtidig som T-formens sideveis rettede 
tetningsf iiker via hver sin konusflate er klemt i ror- 
koblingens aksialretning og radialretning til tetningsan- 
legg mot en respektiv konusflate i et mothold i en respek- 
tiv armaturdel - 

Ved k klemme sammen T-formens stamme i aksial retning 
er tetningsringen l&st pk plass i tilsiktet bruks stilling, 
dvs. i en tilsiktet ubevegelig brukst il stand . Ved samtidig 
lokalisering av tetningsf likene i et tetningsanlegg mot 
armaturdelene, er tetningen noyaktig fastlagt i den ube- 
vegelige bruksstilling . Den metalliske tetningsring blir 
folgelig fastlast i et ubevegelig inngrep med de respektive 
armaturdeler . 

Ifolge NO 178 388 blir den metalliske tetningsring 
under montasje underkastet et ekstremt hoyt klemt rykk, slik 
at tetningsringen blir permanent deformert, dvs. ved hjelp 
av et klemtrykk som medforer overskridelse av metallets 
flytegrense. Herunder blir den metalliske tetningsring 
permanent deformert b&de i aksial og i radial retning. 
Under bruk i en rorledning hindres folgelig enhver relativ 
bevegelse mellom tetningsringen og de tilstotende armatur- 
deler, uavhengig av hvilke strekk- eller trykkrefter som 
virker aksialt gjennom r0rkoblingen. I praksis vil 
~ tetningsi^^pns funksjon helt avhenge av at tetningsringen 
og armaturdelene hele tiden holdes i permanent kleminngrep 
med hverandre under et vedvarende hoyt klemtrykk. Denne 
funksjon er sikret s^ lenge det opprettholdes den ekstremt 
hoye klemkraft. Ved avlastning av det ekstremt hoye klem- 
trykk som er p&trykket rerkoblingen gjores tetningsf unk- 
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sjonen uvirksom. Dette medforer, under bruk, ved opp- 
tredende ekstreme belastninger aksialt gjennom armatur- 
delene, i kombinasjon med varierende ekstremt heye inn- 
vendige mediumtrykk og/eller betydelige temperaturvaria- 
sjoner i koblingsstykkene og tetningsringen, at det oppst&r 
brudd p& tetningen, med derav falgende lekkasje og behov 
for reparasjon. Reparas jonen, som nedvendigg j er kassering 
av den permanent deformerte tetningsring, henholdsvis even- 
tuell skade, som er p&fort koblingsstykkene, er temmelig 
arbeidskrevende og temmelig kostbar. Dette er spesielt til- 
f eile ved briik i~ en rorledning^ som anvendes i en boreopera- 
sjon og/eller i forbindelse med opphenting av gass-/olje- 
produkter f ra bronner i havdypet . 

I NO 303150 er det foresl&tt et tetningsarrangement 
for ovennevnte form&l, dvs. til bruk under ekstreme bruks- 
forhold i rorledning med tilh0rende rerkobling. I tetnings- 
arrangementet er det utelatt ovennevnte metalliske 
tetningsring. Istedenfor er det benyttet to armaturdeler 
(koblingsstykker) , som danner direkte tetningsanlegg mot 
hverandre i et innbyrdes glideanlegg via en konusformet 
tetningsf late i et elastisk ettergivende kransparti i den 
ene armaturdel . Det er benyttet en konusformet st0tteflate 
i et robust stetteparti i den andre armaturdel . Som f olge 
av det glidbare tetningsinngrep mellom armaturdelene , i 
kombinasjon med elastisk ettergivende tetningsparti i den 
ene armaturdel er det mulig k sikre effektivt tetningsinn- 
grep under bruk av rerkoblingen . 

Denne tetningsef f ekt kan oppn&s, selv nkr det opptrer 
ekstreme aksiale strekk- og trykk-kref ter mellom armatur- 
delene og selv nkr det oppstir betydelige temperaturvaria- 
sjoner og ekstreme trykkvariasj oner i trykkmediet som 
passerer gjennom rerkoblingen . Normal t kan tetningsanord- 
ningen gj^g^vendes etter bruk, dvs. etterat det er av- 
lastet den innledningsvis p&trykkede klemkraf t . 

Imidlertid er det, ogsa ifolge NO 3 03 150, benyttet 
meget hoye klemtrykk (opp i mot flytegrensen for koblingens 
metalliske tetningsparti) under montasje, dvs. under 
sammenskyvningen av armaturdelene , og ogs^ under selve 
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bruken av rorkoblingen. Dette er for&rsaket av det relativt 
stive og relativt tykkveggete tetningsparti i det ene 
koblingsstykke, som skal underkastes elastisk def ormasjon. 

P& grunn av forskjellige belastninger , som opptrer i 
r0rkoblingen under bruk, i kombinasjon med den glidbare 
tetning som oppn&s mellom armaturdelene, er det i den 
kjente losning benyttet spesielt hoye klemtrykk, dvs . som 
nevnt klemtrykk av en sterrelsesorden like oppunder flyte- 
grensen for det metal liske materiale i armaturdelen med 
elastisk ettergivende tetningsparti. 

I den kjente losning sk'al" klemtrykket , dvs. det pS.- 
trykkede f orh&ndstrykk, under bruk kunne kompensere for 
opptredende strekkrefter og derav folgende relative aksiale 
bevegelser mellom tetningsf laten og motholdsf laten i de to 
armaturdeler, samtidig som det sikres effektiv avtetning 
mellom armaturdelene. 

Ved eventuell overskridelse av flytegrensen i armatur- 
delens/-delenes materiale, svikter tetningsf unksjonen mell- 
om armaturdelene. Resultatet er at iallfall armaturdelen 
med elastisk ettergivende tetningsparti, ma skiftes ut . 

Ifolge foreliggende oppfinnelse tar man sikte pa et 
tetningsarrangement , som blant annet kan benyttes for samme 
eller liknende formal, som if0lge NO 3 03 150, og som med 
fordel kan erstatte nevnte kjente l0sning, basert pa et 
aksialt glidbart tetningsinngrep . 

Ifolge oppfinnelsen tar man sikte pa k anvende en 
separat, elastisk ettergivende tetningsring, istedenfor et 
elastisk ettergivende tetningsparti i den ene armaturdel 
ifolge NO 303 150. 

I ekstreme tilfeller tar man sikte pa k kunne utskifte 
bare selve tetningsringen, pa i og for seg kjent mate, ved 
behov, istedenfor a matte skifte ut hele armaturdelen med 
elastisk ^^^rgivende tetningsparti, slik dette er n0d- 
vendig if0lge NO 303 150. 

I tillegg tar man sikte pa k gj0re seg uavhengig av de 
if0lge den kjente l0sning ekstremt h0ye klemtrykk under 
montasjen av tetningselementene henholdsvis under bruk av 
r0rkoblingen. Dette innebaerer at man kan oppn& effektiv 
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avtetning i et vesentlig lavere klemtrykkomrS.de basert p& 
en elastisk tilpasning mellom tetningsanlegg og for- 
skjellige trykk- og strekkbelastninger som opptrer aksialt 
gjennom artnaturdelene . 

Det tas videre sikte pci k kunne benytte vesentlig 
enklere montasjeteknikk ifolge oppfinnelsen enn ifolge den 
kjente losning, i kombinasjon med nevnte vesentlig lavere 
klemtrykk mot tetningsringen under bruk, enn det som er en 
forutsetning ifolge NO 303 150. 

Imidlertid er losningen if0lge oppfinnelsen ikke be- 
grensetl:il s1i'k~ anvendelse/ som angitt i NO 303150, men 
kan som nevnt ovenfor finne anvendelse for en rekke for- 
skjellige andre f orm&l . Tetningsarrangementet ifelge opp- 
finnelsen kan eksempelvis finne anvendelse pa omr&der hvor 
det er behov for vesentlig enklere tetningsarrangement enn 
foresl&tt i nevnte patent, men hvor det i tillegg er gun- 
stig med et glidbart tetningsinngrep mellom tetningsring og 
armaturdeler . 

Tetningsarrangementet if0lge oppfinnelsen er kjenne- 
tegnet ved at tetningsringens tetningsvinger er elastisk 
def ormerbare, og at tetningsringen under bruk underst0ttes 
i radial retning i armaturdelene via tre aksialt adskilte, 
tilsvarende radialt vendende, ringformede flater, idet 
tetningsvingene under bruk danner bade glidbar tetning og 
glidbar avst0tning mot en respektiv konusformet, kombinert 
tetnings- og glideflate i hver av armaturdelene, mens 
tetningsringens stamme under bruk har et visst pasningsmonn 
i aksial retning og er innrettet til a underst0ttes med 
glidepasning mot en tilh0rende armaturdel via en midtre, 
kombinert st0tte- og glideflate ved ytterenden av T-formens 
stamme . 

Ved hjelp av den midtre st0tte- og glideflate, som er 
anordnet tetningsringstamme , som fortrinnsvis er stiv 

og formstabil, er det mulig for tetningsringen under bruk k 
bevege seg uhindret i forhold til hver av armaturdelene, 
blant annet for utjevning av, dvs . lik fordeling av 
opptredende tetningstrykk pk hver av tetningsvingene. Dette 
er tilfellet selv under ekstreme brukstilstander (ekstreme 
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mediumtrykk i koblingen i kombinasjon med ekstreme 
belastninger pk armaturdelene) . 

Ved hjelp av tetningsringens elastisk deformerbare 
tetningsvinger i kombinasjon med nevnte formstabile og 
stive stamme, er det mulig, ved glidebevegelse av tetnings- 
ringen i forhold til armaturdelene, k sikre effektiv av- 
tetning i forskjellige aksialt forskj0vne tetnings- 
stillinger, etter behov. 

Ved hjelp av den stive stamme kan man sikre en effek- 
tiv avstivning av tetningsringens midtre hovedparti. Ved 
hjelp av^ forh^bldsvis slanke tetningsvinger kan man oppna en 
elastisk deformasjon av tetningsvingene pa forholdsvis 
enkel mate, selv cm tetningsringen er fremstillet av 
temmelig stivt materiale, sa som metall, glass eller stiv 
plast . 

If0lge oppfinnelsen er det foretrukket a fremstille 
tetningsringen av samme materiale som armaturdelene, 
eksempelvis av metall, sa som aluminium, eller av et 
materiale, som har samme eller stort sett samme varme- 
utvidelseskoef f isient som armaturdelenes materiale. Herved 
er det mulig a underkaste materialet i armaturdelene og 
materialet i tetningsringen lik eller mest mulig lik ut- 
videlse henholdsvis kontraksjon ved varierende temperatur- 
og trykkf orhold. 

Ytterligere trekk ved tetningsarrangementet if0lge 
oppfinnelsen vil fremga av den etterf 0lgende beskrivelse 
under henvisning til de medf0lgende tegninger, hvori : 

Fig. 1 viser et tetningsarrangement if0lge oppfin- 
nelsen anvendt i forbindelse med en armatur i form av en 
r0rkobling, vist delvis i sideriss og delvis i lengdesnitt. 

Fig. la viser et utsnitt av to armaturdeler i sammen- 
skj0vet posisjon. 

Fig.|^^iser det samme som i fig. 1, vist i perspektiv 
og dels i sideriss og dels i lengdesnitt. 

Fig. 3 viser i lengdesnitt en f0rste armaturdel. 

Fig. 4 viser i perspektiv en andre armaturdel. 

Fig. 5 viser i lengdesnitt en klemdel. 

Fig. 5a viser klemdelen if0lge fig. 5 i planriss. 
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Fig. 6 viser en tetningsring, vist dels i sideriss og 
dels i lengderiss. _ 

Fig. 7 og 8 viser tetningsringen ifolge fig. 6 i 
planriss henholdsvis i perspektivriss • 

Fig. 9 viser et utsnitt av fig. 6 i st0rre malestokk. 

Fig. 10 illustrerer tetningsarrangementet ifolge opp- 
finnelsen forut for sammenskjeting, vist i en alternativ 
utf0relse. 

Fig. 11 illustrerer tetningsarrangementet ifolge fig. 
10 etter sammenskj0ting. 

Fig\ 12a^i2d viser s~kjema~tisk fire forskjellige 
stadier av en aksial sanunenklemming av armaturdelene, vist 
med et par klemorganer i den ene armaturdel og et par klem- 
organer i kleminnretningens klemdel. 

Et tetningsarrangement 10 if0lge oppfinnelsen om- 
fatter, slik som vist i fig. 1, en f0rste armaturdel 11 og 
en andre armaturdel 12 samt en ringformet tetningsring 13. 
I tillegg benyttes det i tetningsarrangementet 10 en kombi- 
nert klem- og laseinnretning 30, som skal beskrives naermere 
lengre nedenfor i beskrivelsen . 

Tetningsarrangementet 10 if0lge oppfinnelsen kan be- 
nyttes for forskjellige typer armaturdeler , sa som r0r, 
slanger, ledninger, beholdere, dekseldeler, m.m. 

I et f0rste utf 0relseseksempel, if0lge fig. 1-9, er 
tetningsarrangementet 10 vist i forbindelse med en armatur, 
som er i form av en r0rkobling. Istedenfor a betegne delene 
som «r0rdeler», benyttes det heri, som nevnt ovenfor, 
generelt begrepet -armaturdeler-, for derved a presisere at 
det kan benyttes andre deler istedenfor de heri viste 
r0rdeler eller koblingsstykker . 

Tetningsarrangementet 10 kan anvendes for vilkarlige 
tetningsformal, med forskjellige krav til tetningstrykk og 
med forsl^^3^ige krav til variasjoner i tetningstrykk og 
forskjellige krav til variasjoner i temperaturf orhold, 

Tetningsarrangementet 10 er i prinsippet anvendbar 
savel for innvendig avtetning for a hindre lekkasje av 
medium innenfra og utad, som for utvendig avtetning for a 
hindre lekkasje av medium utenfra og innad. I det viste 
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utf 0relseseksempel er det imidlertid bare vist en utf0relse 
for innvendig avtetning. 

Eventuelt kan det benyttes en f0rste,. radialt indre 
tetningsring mot innvendige overtrykk og en andre, radialt 
ytre tetningsring mot utvendige overtrykk, idet hver 
tetningsring er basert pa tetningsarrangementet ifolge 
f oreliggende oppf innelse . 

Tetningsarrangementet 10 kan spesielt anvendes for 
utstyr som kan utsettes for betydelige variasjoner i inn- 
vendige og i utvendige mediumtrykk og/eller for betydelige 
variasjoTier i' utvendige o'g ihn'vendige temperatur- 
forhold. L0sningen skal eksempelvis kunne anvendes under 
temperaturvariasjoner pa 40-50°C eller mere. Det tenkes i 
denne forbindelse spesielt pa anvendelse i 0rkenomrader med 
ekstremt h0ye dagtemperaturer og temmelig lave natte- 
temperaturer . Videre tenkes det pa anvendelse i arktiske 
eller liknende kalde anvendelsesomrader , hvor det ved visse 
arstider kan opptre ekstremt lave temperaturer . 

Tetningsarrangementets T-formede, relativt stive og 
relativt formstabile tetningsring 13 kan vaere fremstillet 
av stort sett vilkarlig, forholdsvis stivt materials, sa 
som metall, plast, glass eller liknende. Fortrinnsvis er 
tetningsringen 13 fremstillet av samme materials som 
armaturdelene 11,12 eller av et materiale med lik eller 
stort sett tilsvarende varmeutvidelseskoef f isient . 

De nevnte fire deler 11,12,13,30 har en felles 
lengdeakse 10a. Tre deler 11-13 har hver sin innbyrdes 
fluktende, sylindriske innerflate 11a, 12a, 13a. Laseinn- 
retningen 30 er anordnet radialt like utenfor armatur- 
delene 11,12 i et omrade der disse overlapper hverandre. 

Tetningsringen 13 er, som vist i fig. 1 i bruksklar 
tilstand, opptatt i et nedadapnende leie lib (se fig. la) i 
^ den ene a^^urdel 11. Leiet lib er avgrenset mellom en 
f0rste, radialt l0pende, aksialt vendende, innerste 
styreflate 19 og en andre, radialt l0pende, aksialt 
vendende, ytterste styreflate 20 og en mellomliggende, 
mothold dannende konusflate 21 samt en radialt vendende 
sylindrisk, ytterst liggende st0tteflate 22. Konusflaten 21 
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forl0per under en konusvinkel a i forhold til 
tetningsarrangementets 10 lengdeakse 10a, 

Armaturdelen 12 er, som vist i fig. la, utstyrt med et 
oppad apnende leie 12b, som omfatter en ferste, radialt 
l0pende, aksialt vendende, innerste styreflate 23 og en 
andre, radialt lepende, aksialt vendende, ytterste styre- 
flate 24 og en mellomliggende, mothold dannende konusflate 
25, som l0per motsvarende under en konusvinkel a i forhold 
til lengdeaksen 10a. 

Som vist i fig. 1 og la har armaturdelen 11 et skj0rt- 
parti 2 6, soirT overlapper "et omkretsparti 27 pa armaturdelen 
12 i et omrade aksialt innenfor armaturdelens 12 endeflate 
23. 

Armaturdelene 11 og 12 er utstyrt med to par motsva- 
rende sylindriske ledef later 26a, 27a henholdsvis 26b, 27b 
med innbyrdes avpasset pasningsmonn . Armaturdelene 11,12 
danner innbyrdes st0tteanlegg via konusformede stopper- 
f later 26c, 27c i et overgangsparti mellom parene av lede- 
f later 26a, 27a; 26b, 27b. I sammenskj 0vet tilstand avsperres 
armaturdelene 11,12 med innbyrdes st0tte i aksial retning 
via stopperf latene 26c, 27c- Etter montasje ved hjelp av 
kleminnretningen 30 avsperres armaturdelene 11,12 i motsatt 

aksial retning. 

I fig. 1 og 2 er tetningsarrangementets 10 klem- 
innretning 30 vist utformet med en hylseformet klemdel 31, 
som er dreibart lagret via et krageparti 32, som rager 
innad i et ringspor 33 pa armaturdelen 11. Ringsporet 33 er 
avgrenset mellom et skulderparti 34 pa armaturdelen 11 og 
en todelt, stopperdannende ring 35, som er lokalt festet 
til armaturdelen 11 via radialt l0pende festeorganer 36. 

Klemdelens 31 endeflate 31a er i tetningsarrangemen- 
tets bruksstilling avsluttet tett opp til en aksialt ven- 
~ dende sid^^^te 37a i en todelt, stopperdannende ring 37, 
som er lokalt festet til den andre armaturdel 12 i et 
tilhorende ringspor 38 via radialt l0pende festeorganer 
(ikke naermere vist) . 

Langs klemdelens 31 nedre ytterside er det festet en 
dekseldel 39 via radialt l0pende festeorganer 40. Ved hjelp 
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av dekseldelen 39 kan det avtettes en spalte 41 mellom 
klemdelen 31 og ringen 37. Langs klemdelens 31 0vre ytter- 
side er det til klemdelen 31 festet et hylseformet hand- 
grepsparti 42 med radialt utadragende fremspring 43. 

Pa klemdelens 31 innerside (se fig. 5) er det nederst 
anordnet en rekke (heri vist fire) radialt innad ragende 
klemorganer 44, som er innbyrdes adskilte med et til- 
svarende antall (fire) mellomrom 45. 

Pa armaturdelens 12 ytterside (se fig. 4) rager det 
radialt utad en rekke (fire) innbyrdes adskilte klem- 
organer~46, som ~er innbyrdes adskilte med (fire) mellomrom 



Klemorganene 44 er i det viste utf 0relseseksempel 
utstyrt med en aksialt vendende, radialt l0pende, lang- 
strakt og plan klemflate 48. 

Klemorganene 4 6 er pa sin motsvarende, aksialt 
vendende klemflate utstyrt med en motsvarende aksialt 
vendende, radialt l0pende, langstrakt og plan klemflate. I 
praksis og slik som vist i fig. 12a-12d omfatter sistnevnte 
klemflate en forholdsvis kort, radialt lopende kileflate 49 
og en etterf 0lgende, vesentlig lengre, radialt l0pende 
st0tteflate 50. 

Ved tetningsringer av stal, aluminium eller annet 
metall benyttes fortrinnsvis mekaniske (ikke narmere viste) 
kleminnretninger i forbindelse med selve den aksiale 
sammenklemming av armaturdelene 11,12, mens det i tillegg 
benyttes kleminnretningen 30 for a dreie klemorganene 4 4,46 
(se fig. 12a-12d) pa plass i innbyrdes lasestilling (fig. 
12d) . 

I et annet tilfelle, hvor det eksempelvis brukes 
tetningsringer av plast, kan man benytte kleminnretningen 
30 bade til aksial sammenklemming av armaturdelene 11,12 og 
til samm^^jping av klemorganene 44,46. I sistnevnte til- 
felle er kileflaten 49 benyttet i forbindelse med sammen- 
klemmingen av armaturdelene 11,12. 

I en innledende fase av sammenkoblingen av armatur- 
delene 11,12 (se fig. 12a) dreies klemdelen 31 i forhold 
til armaturdelene 11,12 om aksen 10a, slik at dens klem- 



47. 
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organer 44 kan skyves aksialt innad i mellomrommene 47 
mellom armaturdelens 12 klemorganer 46. 

Deretter skyves armaturdelen 12 aksialt innad i 
armaturdelen 11 og dennes klemdel 31, slik som antydet med 
en pil A i fig. 12b. 

Klemdelen 31 dreies deretter, slik som vist med en pil 
B i fig. 12c, til den posisjon som er vist i fig. 12d. Ved 
hjelp av kileflaten 49 tvinges armaturdelene 11,12 aksialt 
sammen fra en posisjon tilsvarende som vist i fig. 10 til 
en posisjon som vist i fig. 11. 

~ ~ I 'sl-stnevnte posisjon slkres armaturdelens 12 klem- 
organer 46 og klemdelens 31 klemorganer 44 i et innbyrdes 
sperreinngrep via de plane klemflatene 4 8,50. Samtidig 
st0ter armaturdelene 11,12 aksialt sammen via stopper- 
flatene 26c,27c. 

Herved sikres delene 11,12,31 aksialt pa plass i 
forhold til hverandre, mens det avgrenses et pasningsmonn 
eller annen avpasset avstand mellom stammens 14 respektive 
sideflate 14b, 14c og armaturdelenes 11,12 motstaende 
styreflater 20,23. 

Man sikrer herved en justering av stammens 14 posisjon 
i forhold til leiet lib og leiet 12b i aksial retning, mens 
tetningsf latene 15a og 16a sentreres tilsvarende i aksial 
retning pa plass i forhold til de koniske st0tteflater 
21,25 i armaturdelene 11,12. 

I det viste utf 0relseseksempel danner tetningsringen 
13 direkte anlegg bare mot armaturdelens 11 konusformede 
st0tteflate 21 og mot armaturdelens 12 konusformede st0tte- 
flate 25. Tetningsringen 13 har pasningsmonn eller en 
st0rre eller mindre avstand fra motstaende f later 19,20,22 
i leiet lib i armaturdelen 11 henholdsvis fra styreflaten 
23 i leiet 12b i armaturdelen 12. 

Tetn^^^ringen 13, som vist separat i fig. 6-9, har et 
stort sett T-formet tverrsnitt med en midtre stamme 14 og 
to sidevinger 15,16. Sidevingene 15,16 er innbyrdes for- 
bundet via tetningsringens 13 midtre stamme 14 i og ved 
innerf laten 13a . 
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Stammen 14 er motsatt innerflaten 13a, utstyrt med en 
sylindrisk omkretsf late/endef late 14a. Endeflaten 14a er 
innrettet til a danne en glidbar st0tteflate for tetnings- 
ringen 13 langs dennes omkrets via armaturdelens 11 stotte- 
flate 22. 

I det viste utf 0relseseksempel er tetningsringens 
sylindriske endeflate 14a utstyrt med et sentralt ringspor 
17, som er beregnet til a oppta en elastisk ettergivende O- 
ring 18, som rager radialt like utenfor endeflaten 14a. O- 
ringen 18 kan anvendes som tetningsringens 13 gliderdel 
under montasj"e i~armaturen og "spesielt til fastholdelse av 
tetningsringen 13 i en delvis innskj0vet tilstand, saerlig 
ved montasje av tetningsringen 13 nedenfra og oppad i 
armaturdelens 11 nedadapnende leie lib. 

Stammen 14, som har stort sett rektangelf ormet , stivt 
og massivt tverrsnitt, har fra hver sin endekant av den 
sylindriske endeflate 14a en radialt l0pende, aksialt 
vendende sideflate 14b henholdsvis 14c. I praksis er side- 
flaten 14b anordnet i en viss avstand fra den motstaende , 
styreflate 20 i armaturdelen 11. Tilsvarende er sideflaten 
14b anordnet i en viss avstand fra dennes motstaende styre- 
flate 24- Avstanden mellom hvert par sidef late/styref late 
kan vaere minimal, dvs i st0rrelsesorden pasningsmonn eller 
i en viss avstand, eksempelvis 1-3 mm ved tetningsringer 
med forholdsvis stor diameter. 

Fra stammens 14 ene sideflate 14b rager det sideveis 
utad en f0rste tetningsf late i form av en konusflate 15a i 
den ene sidevinge 15. Fra den andre sideflate 14c rager det 
sideveis utad i motsatt retning en andre tetningsf late i 
form av en konusflate 16a i den andre sidevinge 16. 
Tetningsringens 13 tetningsdannende konusflater 15a og 16a 
har motsvarende dimensjoner og er utformet symmetrisk i 
■ forhold t^^^^tammen 14. 

I det viste utf 0relseseksempel kan tetningsringens 13 
tetningsf later 15a, 16a ha samme eller stort sett samme 
konusvinkel a som armaturdelenes 11,12 respektivt 
motstaende st0tteflate 21,25. 1 et slikt tilfelle oppnar 
man effektiv avtetning ved moderat aksial forskyvning av 
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tetningsringens 13 tetningsvinger 15,16 langs 
armaturdelenes 11,12 st0ttef later 21,25 under ut0velse av 
et betydelig radialt tetningstrykk mot st0ttef latene 21,25. 

Tetningsvingene 15,16 er utstyrt med hver sin radialt 
l0pende, aksialt vendende endeflate 15b, 16b. Det er (se 
fig. 11) vist sidevingenes 15,16 endef later 15b, 16b i en 
viss aksial avstand fra styreflatene 19 og 23, slik at 
tetningsvingene 15,16 kan beveges langs konusf latene 21,25 
aksialt en viss distanse frem og tilbake i forhold til 
flatene 19 og 23 under eventuelt opptredende ekspan- 
s jon/kontraks"3on" i tetningsringens 13 materiale. 

Videre er tetningsringen 13 i det viste utf0rel- 
seseksempel, i diametralt motstaende partier i stammen 14, 
utstyrt med to aksialt gj ennomgaende skrueg j engebaerende 
boringer 17a, 17b. Boringene 17a, 17b er innrettet til a 
gjennoml0pes av en spindel med skruegjenge motsvarende 
boringenes 17a, 17b skruegjenge for a kunne tvinge tetnings- 
ringens 13 stamme 14 aksialt bort fra den tilst0tende arma- 
turdels st0tteflate ved demontering av tetningsringen etter 
bruk, i tilfeller endeflaten 14a pa tetningsringens 13 
stamme 14 oppviser for stor friksjon mot armaturdelens 11 
sylindriske st0tteflate 21. 

If0lge et alternativt utf 0relseseksempel (se fig. 10 
og 11), som kan benyttes for enkle tetningsarrangementer , 
men som foretrekkes ved tetningsarrangementer som skal an- 
vendes under h0ye tetningstrykk eller under andre spesielt 
krevende tetningsf orhold, har en tetningsring 13' en konus- 
vinkel b som er noe st0rre enn konusvinkelen a i armatur- 
delene 11,12. 

Sammenskyvningen av armaturdelene 11,12 omkring den 
mellomliggende tetningsring 13' kan i dette tilfelle skje 
pa tilsvarende mate som i tilfellet som beskrevet ovenfor. 
I fig. IC^^ tetningsringen 13' vist i en innledende fase 
av sammenskyvningen mellom armaturdelene 11,12 og i fig. 11 
er samme vist etter endt sammenskyvning . Spaltene mellom 
tetningsringens 13' f later 14b, 14c og motstaende f later 
20,23 i armaturdelene 11,12 er if0lge fig. 11 vist for- 
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holdsvis store, men kan i praksis vaere vesentlig smalere, 
eksempelvis i st0rrelsesorden pasningsmonn. 

I det viste utf 0relseseksempel danner tetningsringen, 
pa den ene side av staininen 14, tetningsanlegg via 
tetningsvingens 15 konusf ormede tetningsf late 15a mot 
armaturdelens 11 konusf late 21, mens tetningsringen 13, pa 
den motsatte side av stammen 14, danner tetningsanlegg via 
tetningsvingens 16 konusformede tetningsf late 16a mot 
armaturdelens 12 konusf late 25. 

I visse tilfeller med enkle tetningsarrangementer kan 
tetningslringens 13 f later 14'a","l4b og 15b, 16b danne direkte 
st0tteanlegg mot armaturdelenes 11,12 motstaende f later 
19,20,22 henholdsvis 23,24. 

I 0vrige tilfeller, saerlig nar det er tale om mere 
tilpasningskrevende tetningsarrangementer, kan tetnings- 
ringens 13 f later 14a, 14b, 15b henholdsvis 14c og 16b vaere 
anordnet i st0rre eller mindre avstand fra nevnte flater 
19,20,22 henholdsvis 23,24, etter behov. Dette tilfelle er 
eksempelvis antydet i det andre utf 0relseseksempel if0lge 

fig. 10 og 11. 

If0lge fig. 10-11 er det vist et tetningsarrangement 
10' if0lge oppfinnelsen med en tetningsring 13' if0lge en 
alternativ utf0relse. 

En f0rste avvikelse fra den f0rste utf0relse, som er 
vist if0lge fig. 1-9, bestar i at de konusformede tet- 
ningsflater 15a' og 16a' forut for montasje danner en 
konusvinkel b, som avviker fra de konusformede st0tte- 
flaters 21,25 konusvinkel a. 

Ved at konusflatene 15a, 16a i utgangspunktet , dvs. 
forut for montasje, danner en konusvinkel b, som er noe 
st0rre enn den motsvarende konusvinkel a i armaturdelene 
11,12, kan tetningsvingene 15 og 16 under selve montasjen 
def ormere^^jj-astisk i forhold til de konusformede st0tte- 
f later 21,25, slik at tetningsf latene 15a, 16a faller sammen 
med armaturdelenes 11,12 motsvarende konusformede 
st0ttef later 21,25 under felles konusvinkel a. 

Under innsettingen av tetningsringen 13' i armatur- 
delen 12 danner tetningsf laten 15a i en f0rste innsettings- 




fase et minimalt anlegg mot konusflaten 25, mens stammens 
14 tilst0tende sideflate 14b danner en betydelig avstand 
fra den motstaende flate 20 i armaturdelen 12. 

Ved sammenskyvning av armaturdelen 11 mot armatur- 
delen 12 om den mellomliggende tetningsring 13, ved hjelp 
av kleminnretningen 30, fra den stilling som er vist i fig. 
10 til den stilling som er vist i fig. 11, deformeres 
tetningsringens 13' tetningsvinger 15*^,16' pa elastisk 
ettergivende mate mot de konusformede konusf later 21,25 
inntil tetningsf latene 15a', 16a' danner tett anlegg mot 
konusf iatene *2i, 25, I en^stilTing tilsvarende til den som 
er vist i fig. 1, danner de konusformede tetningsf later 
15a, 16a samme konusvinkel a som konusf latene 21,25 i 
armaturdelene 11,12, slik som vist i fig. 11. 

Ved a S0rge for et visst pasningsmonn mellom tetnings- 
ringens 13' endeflate 14a og armaturdelens 11 st0tteflate 
22 kan man sikre at tetningsringens stamme 14 kan foreta en 
viss aksial justering om n0dvendig og sentreres pa plass i 
en midtre stilling mellom armaturdelene 11,12, slik som 
illustrert i fig. 11. I denne anledning kan man, uten at 
dette er spesielt vist pa tegningen, benytte st0rre eller 
mindre rom mellom f latene 14b, 22 og mellom f latene 14c, 24, 
etter behov. 

Ved utf0relsen if0lge fig. 10 og 11 har man, som en 
ekstra, alternativ mulighet, S0rget for at tetningsvinge- 
nes 15', 16' respektive andel av tetningsf laten 13a' forut 
for montasje har et konusf ormet forl0p under en konus- 
vinkel b, slik at nevnte andeler av tetningsf laten 13a' 
etter montasje, dvs . etterat tetningsvingene 15', 16' er 
elastisk deformert i forhold til st0ttef latene 21,25 far et 
fluktende forl0p med armaturdelenes 11,12 ledef later 
11a, 12a. 

I ut^^lsen if0lge fig. 10 og 11 benyttes det et 
endeveis st0tteanlegg mellom armaturdelene 11,12 via 
radialt l0pende st0ttef later 20', 25' istedenfor st0tte- 
anlegget mellom konusf latene 26c, 27c i det f0rste 
utf 0relseseksempel . 
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PATENTKRAV 



1. Tetningsarrangement (10,10') omfattende to armatur- 
deler (11,12), som er innrettet til a oppta en tetningsring 
(13,13') mellom seg for avtetning av en skj0t mellom 
armaturdelene (11,12), og en kleminnretning (30), som under 
montasje er innrettet til a kleinine armaturdelene (11,12) 
mot hverandre i retning mot den mellomliggende tetningsring 
(13,13'), hvor tetningsringen (13,13') har stort sett T- 
formet ringtverrsnitt , med en radialt utad l0pende stamme 
(14) og lned r'adialt utad "vendehde tetningsf late (15a, 15b) i 
hver av to fra T-formens stamme (14) i motsatte retninger 
aksialt utadragende tetningsvinger (15,16), idet tetnings- 
vingene (15,16) har innbyrdes motsvarende form og motsva- 
rende konusformet tetningsf late (15a, 16a) for a danne 
anlegg mot hver sin konusformede st0tteflate (21,25) i hver 
av armaturdelene (11,12), karakterisert ved 

at tetningsringens (13,13') tetningsvinger (15,16) er 
elastisk def ormerbare, og 

at tetningsringen (13,13') under bruk underst0ttes i 
radial retning i armaturdelene (11,12) via tre aksialt 
adskilte, tilsvarende radialt vendende, ringformede flater 
(21,22,25) , 

idet tetningsvingene (15,16) under bruk danner bade 
glidbar tetning og glidbar avst0tning mot en respektiv 
konusformet, kombinert tetnings- og glideflate (21,25) i 
hver av armaturdelene (11,12), 

mens tetningsringens (13,13') stamme (14) under bruk 
har et visst pasningsmonn i aksial retning og er innrettet 
til a underst0ttes med glidepasning mot en tilh0rende 
armaturdel via en midtre, kombinert st0tte- og glideflate 
(22) ved ytterenden av T-formens stamme (14) . 



s e r t ved 

at den midtre st0tteflate (22) er anordnet i den ene 

armaturdel (11), og 



Kobling i samsvar med krav 1, 



karakteri- 




'1^ 
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at de to 0vrige st0ttef later (21^25) er anordnet i 
hver sin armaturdel (11,12). 

3, Kobling i samsvar med krav 1 eller 2, k a r a k - 
terisert ved 

at armaturdelenes (11,12) konusf ormede st0tteflater 
har en f0rste, minste konusvinkel (a) , og 

at tetningsvingenes (15,16) konusf ormede tetnings- 
f later (15a, 16a), forut for montasje, har en andre, noe 
st0rre konusvinkel (b) og etter montasje har samme konus- 
vinkel (~a) som 'de konusf ormede" st0ttef later (21,25), og 

at tetningsvingenes (15,16) tetningsf later (15a, 16a) 
sikrer avtetning mellom tetningsringen (13,13') og 
armaturdelene (11,12) under bruk under en eventuell relativ 
bevegelse aksialt langs armaturdelenes (11,12) respektive 
konusformede st0tteflate (21,25) over en bevegelseslengde 
pa mellom 0,5 og 2,5 mm eller over en lengde pa omtrent 30% 
av den konusformede st0tteflates (21,25) lengde. 

4. Kobling i samsvar med et av kravene 1-3, 
karakterisert ved 

at armaturdelene (11,12), under bruk, danner innbyrdes 
st0tte via innbyrdes motstaende, stopper dannende konus- 
f later (26c, 27c), og 

at tetningsringens (13,13') stamme (14), tilsvarende 
under bruk, avsperres med moderat pasningsmonn mellom arma- 
turdelene (11,12), for a tillate en viss moderat bevegelse 
av tetningsringen (13,13') i aksial retning i forhold til 
armaturdelene (11,12) . 

5- Kobling i samsvar med et av kravene 1-4, karak- 
terisert ved 

at t|^^ngsringens (13,13') stamme (14) har relativt 
stort tverrsnitt og stor stivhet, 

og at tetningsringens (13,13') to tetningsvinger 
(15,16) har relativt mindre tverrsnitt og mindre stivhet. 



r-oimwu U / U U U 
# .3 • 



6. Kobling i saitisvar med et av kravene 1-5, 
karakterisert ved 

at tetningsringen (13,13') er fremstillet av samme 
materiale som armaturdelene (11,12), eksempelvis av metall, 
sa som aluminium, eller er fremstillet av materiale, som 
har samme eller stort sett samme varmeutvidelseskoef f isient 
som armaturdelenes (11,12) materiale. 
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Sammendrag. 

Det omtales et tetningsarrangement (10,10') omfattende 
to armaturdeler (11,12), som er innrettet til a oppta en 
tetningsring (13,13') mellom seg for avtetning av en skjot 
mellom armaturdelene (11,12), og en kleminnretning (30), 
som under montasje er innrettet til a klemme armaturdelene 
(11,12) mot hverandre i retning mot den mellomliggende 
tetningsring (13,13')r hvor tetningsringen (13,13') har 
stort sett T-formet ringtverrsnitt , med en radialt utad 
i0pende 'stamme ' (14) og med radialt utad vendende tetnings- 
flate (15a, 15b) i hver av to fra T-formens stamme (14) i 
motsatte retninger aksialt utadragende tetningsvinger 
(15,16), idet tetnings-vingene (15,16) har innbyrdes mot- 
svarende form og motsva-rende konusformet tetningsf late 
(15a, 16a) for a danne anlegg mot hver sin konusformede 
st0tteflate (21,25) i hver av armaturdelene (11,12). 

Tetningsarrangementet er kjennetegnet ved at 
tetningsringens (13,13') tetningsvinger (15,16) er elastisk 
deformerbare, og at tetningsringen (13,13') under bruk 
underst0ttes i radial retning i armaturdelene (11,12) via 
tre aksialt adskilte, tilsvarende radialt vendende, ring- 
formede f later (21,22,25), idet tetningsvingene (15,16) 
under bruk danner bade glidbar tetning og glidbar avst0t- 
ning mot en respektiv konusformet, kombinert tetnings- og 
glideflate (21,25) i hver av armaturdelene (11,12), mens 
tetningsringens (13,13') stamme (14) under bruk har et 
visst pasningsmonn i aksial retning og er innrettet til a 
underst0ttes med glidepasning mot en tilh0rende armaturdel 
via en midtre, kombinert st0tte- og glideflate (22) ved 
ytterenden av T-formens stamme (14) . 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 
D1: AT 392 143 B 
D2: DE 37 23 386 A 

1- Novelty 

The subject matter of claims 1 , 3, 4, 5 lacks novelty (Art. 33.2 PCT) because their 
features are known from D1 . 

1-1 Claim 1: 

From D1, a sealing arrangement is known. It comprises two armature members (1, 2, 
Fig. 1) which are adapted to receive a sealing ring (7, Fig.1) between them for sealing off 
a joint between the armature members, and a clamping device (17, Fig.3), which during 
mounting is adapted to clamp the armature members (15, 16 Fig.3) against each other in 
a direction towards the intermediate sealing ring. The sealing ring has a substantially T- 
shaped annular cross section, with a stem extending radially outwards and with a sealing 
face facing radially outwards in each of two sealing wings projecting axially outwards in 
opposite directions from stem of the T-shape. The sealing wings have mutually equivalent 
forms and equivalent conical sealing faces (9 Fig.1) for forming abutments against their 
respective conical support faces (5, Fig.1) of each of the armature members. 
Furthermore, the sealing wings of the sealing ring are elastically deformable (page 2, line 
5), and during use the sealing ring is supported in a radial direction in the armature 
members via three axial separated, annular faces (8, 9, 9) facing radially correspondingly. 
The sealing wings form during use both slidable sealing and slidable thrust against a 
respective conical, combined sealing and slide face (5, 5) of each of the armature 
members. The stem of the sealing ring has during use a certain degree of fit in axial 
direction and is adapted to be supported with a sliding fit against an associated armature 
member via a middle, combined support and slide face (Ringkammer 4, page 3, line 15) 
at the outer end of stem of the T - shape. 
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1-2 Claim 3: 

The coupling of D1 has conical support faces of the armature members which have a first, 
smallest cone angle than that of the sealing faces of the sealing wings have, prior to 
mounting (page 3, lines 19-20). After mounting, the angles match one another (Fig.3). The 
sealing faces ensure sealing between the sealing ring and the armature members during 
use, and during a possible relative movement axially along respective conical support 
faces of the armature members over a length of movement of between 0.5 and 2.5 mm, 
allowed by the play in the chamber (Ringkammer 4). 

1-3 Claim 4: 

The armature members of the coupling of D1 form a mutual support via mutually opposite, 
stop - forming cone faces (Fig.3). The stem of the sealing ring is closed off, during use, 
with a moderate degree of fit between the armature members, in order to permit a certain 
moderate movement of the sealing ring in an axial direction relative to the armature 
members, due to the axial play in the Ringkammer (4). 

1- 4 Claim 5: 

The coupling of D1 has a stem of its sealing ring which may have a relatively large cross- 
section and large rigidity, and two sealing wings which have a relatively snnaller cross- 
section and smaller rigidity, due to their less important thickness. 

2- Inventive step 

The subject matter of claims 2, 6 would appear to lack an inventive step (Art. 33.3 PCT) 
for the following reasons: 

2-1 Claim 2 : 

D2 discloses a coupling in which the middle support face is arranged in the one armature 
member (Fig.3), and where the two remaining support faces (external sides of elements 
62, 63, Fig.3) are arranged each in their respective armature member. The application of 
the arrangement mentioned in D2 to that disclosed in D1 would lead to an apparatus 
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having all the features claimed in claim 2. Such a practice would be obvious for the skilled 
person wanting to ease the assembly of the 2 armature members so that the joint remains 
in place during the mounting operation, especially when the armature members have to 
be mounted vertically. 

2-2 Claim 6 : 

Although not ruled out by D1, the features of claim 6 of the present application may also 
result from the combination of D1 and D2. The coupling of D2 has indeed a sealing ring 
made of the same material as the armature members (Page 6, lines 17-27). which thus 
has the same or substantially the same coefficient of heat expansion as the material of the 
armature members. The solving of the corrosion problem mentioned in D2 (page 6, line 
25) would lead the skilled person to apply this feature to the coupling according to D1, 
therefore leading to a coupling having all the features mentioned in the claim 6 of the 
present application. 

Re Item Vli 

Certain defects in the international application 

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art disclosed 
in the documents D1 and D2 is not mentioned in the description, nor are these documents 
identified therein. 

Re Item VIII 

Certain observations on the international application 

1- Figures : 

The reference 18 is missing on Fig.9. 

2- Claim 3 : 

Claim 3 do not meet the requirements of Article 6 PCT in that the matter for which 
protection is sought is defined in vague terms, the claim attempting to define the subject- 
matter in terms of the result to be achieved. In particular, the technical features which are 
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necessary for achieving tine sealing along with an axial movement, are not present in the 
claims and should be added in the characterising part of this claim. 
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(54) Titie: SEALING ARRANGEMENT 

(57) Abstract 

There is referred to a sealing ar- 
rangement (10, 10*) comprising two arma- 
ture members (11, 12), which arc adapted 
to receive a sealing ring (13, 13') between 
them for sealing off a joint between the 
armature members (U, 12), and a clamp- 
ing device (30), which during mounting 
is adapted to clamp the armature mem- 
bers (11, 12) against each other in a di- 
rection towards the intermediate sealing 
ring (13, 13'), where the sealing ring (13, 
13') has a substantially T-shaped annular 
cross-section, with a stem (14) extend- 
ing radially outwards and with a sealing 
face (15a. 15b) facing radially outwards in 
each of two sealing wings (15, 16) project- 
ing axially outwards in opposite directions 
from stem (14) of the T-shape, the sealing 
wings (15. 16) having mutually equivalent 
forms and equivalent conical sealing faces 
(15a. 16a) for forming abutments against 
their respective conical support faces (21, 
25) of each of the armature members (11, 
12). The sealing arrangement is charac- 
terised in that the sealing wings (15. 16) 
of the sealing ring (13. 13') are elastically 

deformable, and that the sealing ring (13, 13') is supported, during use, in a radial direction in the armature members (11, 12) via three 
axially separated, annular faces (21, 22, 25) facing radially correspondingly, the sealing wings (15, 16) forming, during use, both slidable 
seals and slidable thrusts against a respective conical, combined sealing and slide face (21, 25) of each of the armamre members (11, 12), 
while stem (14) of the sealing ring (13, 13') has, during use, a certain degree of fit in an axial direction and is adapted to be supported with 
a slide fit against an associated armature member via a middle, combined support and slide face (22) at tiie outer end of the stem (14) of 
the T-shape. 

EL72821i019US '- 
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Sealing Arrangement 

Present invention relates to a sealing arrangement 
comprising two armature members, which are adapted to 
5 receive a sealing ring between them for sealing off a 

joint between the armature members, and a clamping device, 
which during mounting is adapted to clamp the armature 
members against each other in a direction towards the 
intermediate sealing ring, where the sealing ring has a 

10 substantially T - shaped annular cross-section, with a 
stem extending radially outwards and with a seal face 
facing radially outwards in each of two sealing wings 
projecting axially outwards in opposite directions from 
the stem of the T - shape, and where the sealing wings 

15 have a mutually equivalent form and equivalent conical 

seal faces for forming abutments against their respective 
conical support faces of each respective armature member. 

The present invention finds its application in a 
series of different areas of use, that is to say during 

20 moderate working conditions as well as during extreme 
working conditions . 

The expression " armature members " is employed 
herein for indicating that there are under discussion 
various types of " armature In the present embodiment 

25 however the invention is illustrated in connection with an 
armature in the form of a pipe coupling. 
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During moderate working conditions there can be 
employed for example a sealing ring of rigid plastic or 
another suitable material, while under extreme working 
conditions, for example in a pipe coupling, there can be 
5 employed according to the illustrated embodiment a 
metallic sealing ring- 
It is generally known to employ a metallic sealing 
ring of T - shaped annular cross-section in an 
intermediate space between two opposite coupling pieces of 

10 a pipe coupling. Such a pipe coupling can be used for 
example when high pressure and tensile loadings occur 
axially in the pipe coupling and when at the same time 
extreme internal medium pressure can occur in the joint 
between the coupling pieces/the armature members. In what 

15 follows " coupling piece " will be indicated as armature 
member . 

An example of such a known solution is shown in NO 
178 388. Therein it is shown that the stem of the T-shape 
is clamped together via opposite side faces, in the axial 

20 direction of the pipe coupling, at the same time as 
laterally directed sealing flaps of the T-shape are 
clamped each via its cone face in the axial direction and 
radial direction of the pipe coupling for sealing abutment 
against a respective cone face of a stopper of a 

25 respective armature member. 

By clamping together the stem of the T-shape in the 
axial direction the sealing ring is locked in place in the 
intended use position, that is to say in an intended 
immovable use position. At the same time by arrangement of 

30 the sealing flaps in a sealing abutment against the 
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armature members, the seal is precisely set in the 
immovable use position. Consequently the metallic sealing 
ring becomes locked in an immovable engagement with the 
respective armature members. 
5 According to NO 178 388 the metallic sealing ring 

becomes subjected, during mounting, to an extremely high 
clamping pressure, so that the sealing ring becomes 
permanently deformed, that is to say by means of a 
clamping pressure which involves exceeding the yield 

10 strength of the metal. The metallic sealing ring becomes 
permanently deformed both in an axial and in a radial 
direction. During use in a pipe conduit any relative 
movement between the sealing ring and the adjacent 
armature members is consequently prevented, independently 

15 of which tensile or pressure forces which have an effect 
axially through the pipe coupling. In practice the 
function of the sealing ring will depend totally upon the 
sealing ring and the armature members being held the whole 
time in permanent clamping engagement with each other 

20 under a continued high clamping pressure. This function is 
ensured as long as the extremely high clamping pressure is 
maintained. On relief of the extremely high clamping 
pressure which is applied on the pipe coupling the sealing 
function is made inactive. This involves, during use, on 

25 extreme loads occurring axially though the armature 
members, in combination with varying extremely high 
internal medium pressures and/or significant temperature 
variations in the coupling pieces and the sealing ring, a 
breakage of the seal arising, with leakages following from 

30 this and also the need for repair. The repair which makes 
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it necessary to scrap the permanently deformed sealing 
ring, and possible damage, which is imposed on the 
coupling pieces, is rather time-consuming and rather 
expensive. This is particularly the case on use in a pipe 
5 conduit which is utilised in a drilling operation and/or 
in connection with transportation of gas/oil products from 
wells in the ocean. 

In NO 303 150 a sealing arrangement is proposed for 
the afore-mentioned purpose, that is to say for use in a 

10 pipe conduit with associated pipe coupling during extreme 
conditions of use. In the sealing arrangement the afore- 
mentioned metallic sealing ring is omitted. Instead two 
armature members (coupling pieces) are employed, which 
form a direct sealing abutment with each other in a mutual 

15 sliding abutment via a conical sealing face of an 

elastically yielding ring portion of the one armature 
member. There is employed a conical supporting surface of 
a robust supporting portion of the other armature member. 
As a result of the slidable sealing engagement between the 

20 armature members, in combination with the elastically 

yielding sealing portion of the one armature member it is 
possible to ensure an effective sealing engagement during 
use of the pipe coupling. 

This sealing effect can be achieved, even when 

25 extreme axial tensile and pressure forces occur between 

the armature members and even when significant temperature 
variations and extreme pressure variations occur in the 
pressure medium which passes through the pipe coupling. 
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Normally the sealing arrangement can be reemployed after 
use, that is to say after the introductory applied 
clamping force is relieved. 

However, also according to NO 303 150, there are 
5 employed very high clamping pressures ( up towards the 
yield point of the metallic sealing portion of the 
coupling) during mounting, that is to say during the 
joining of the armature members, and also during the use 
itself of the pipe coupling. This is caused by the 

10 relatively rigid and relatively thick-walled sealing 
portion of the one coupling piece, which is to be 
subjected to elastic deformation. 

By virtue of the different loadings, which occur in 
the pipe coupling during use, in combination with the 

15 slidable seal which is obtained between the armature 
members, there are employed in the known solution 
particularly high clamping pressures, that is to say as 
mentioned clamping pressures of an order of magnitude 
almost up to the yield point of the metallic material of 

20 the armature member having the elastically yielding 
sealing portion. 

In the known solution the clamping pressure, that is 
to say the applied preliminary pressure, shall during use 
be able to compensate for occurring tensile forces and 

25 relative axial movements following from this between the 
sealing face and the stop face of the two armature 
members, at the same as an effective sealing off is 
ensured between the armature members. 

On possibly exceeding the yield point of the material 

30 of the armature member/ members, the sealing function 
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between the armature members fails. The result is that at 

least the armature member with the elastically yielding 

sealing portion, must be replaced. 

According to the invention the aim is a sealing 
5 arrangement, which inter alia can be employed for the same 

or similar purposes, as according to NO 303 150, and which 

can replace with advantage said known solution, based on 

an axially slidable sealing engagement. 

According to the invention the aim is to utilise a 
10 separate, elastically yielding sealing ring, instead of an 

elastically yielding sealing portion of the one armature 

member according to NO 303 150. 

In extreme cases the aim is to be able to replace 

only the sealing ring, in a manner known per se, on need, 
15 instead of having to replace the whole armature member 

with elastically yielding sealing portion, as is necessary 

according to NO 303 150. 

In addition the aim is to be independent of the 

extremely high clamping pressures according to the known 
20 solution during mounting of the sealing elements and 

during use of the pipe coupling. This involves being able 

to achieve an effective sealing off of a substantially 

lower clamping pressure region based on an elastic 

adjustment between sealing abutment and various pressure 
25 and tensile loadings which occur axially though the 

armature members. 

A further aim is to be able to employ a substantially 

simpler mounting technique according to the invention than 

according to the known solution, in combination with said 
30 substantially lower clamping pressure against the sealing 
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ring during use, than that which is a prerequisite 
according to NO 303 150. 

However the solution according to the invention is 
not limited to such use, as indicated in. NO 303 150, but 
5 can as mentioned above find application for a series of 
various other purposes. The sealing arrangement according 
to the invention can for example find application in areas 
where there is a need for substantially simpler sealing 
arrangements than proposed in said patent, but where in 

10 addition it is favourable having a slidable sealing 

engagement between sealing ring and armature members. 

The sealing arrangement according to the invention is 
characterised in that the sealing wings of the sealing 
ring are elastically deformable, and that the sealing ring 

15 during use is supported in a radial direction of the 

armature members via three axially separate corresponding 
annular faces facing radially, the sealing wings during 
use forming both slidable sealing and slidable impact 
against a respective conical, combined sealing and slide 

20 face of each of the armature members, while the stem of 

the sealing ring during use has a certain degree of fit in 
an axial direction and is adapted to be supported with a 
sliding fit against an associated armature member via a 
middle, combined support and slide face at the outer end 

25 of the stem of the T-shape. 

By means of the middle support and slide face, which 
is arranged in a sealing ring stem, which preferably is 
rigid and shape stable, it is possible during use for the 
sealing ring to move unhindered relative to each of the 

30 armature members, inter alia for equalising of, that is to 
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say equally distributing of occurring sealing pressures on 
each of the sealing wings. This is the case even under 
extreme use conditions (extreme medium pressures in the 
coupling in combination with extreme loadings on the 
5 armature members) . 

By means of the elastically deformable sealing wings 
of the sealing ring in combination with said shape-stable 
and rigid stem, it is possible, by sliding movement of the 
sealing ring relative to the armature members, to ensure 

10 effective sealing off in various axially displaced sealing 
positions, according to need. 

By means of the rigid stem an effective bracing of 
the middle main portion of the sealing ring can be 
ensured- By means of relatively slender sealing wings an 

15 elastic deformation of the sealing wings can be achieved 

in a relatively simple manner, even if the sealing ring is 
made of rather rigid material, such as metal, glass or 
rigid plastic- 
According to the invention it is preferred to produce 

20 the sealing ring of the same material as the armature 

members, for example of metal, such as aluminium, or of a 
material, which has the same or substantially the same 
coefficient of thermal expansion as the material of the 
armature members. By this it is possible to subject the 

25 material of the armature members and the material of the 
sealing ring to similar or as far as possible similar 
expansion or contraction at varying temperature and 
pressure conditions . 

Further features of the sealing arrangement according 

30 to the invention will be evident from the following 
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description with regards to the accompanying drawings, in 
which: 

Fig. 1 shows a sealing arrangement according to the 
invention utilised in connection with an armature in the 
form of a pipe coupling, illustrated partly in side view 
and partly in longitudinal section. 

Fig. la shows a section of two armature members in a 
joined position. 

Fig. 2 shows the same as in Fig. 1, illustrated in 
perspective and partly in side view and partly in 
longitudinal section . 

Fig. 3 shows a first armature member in longitudinal 

section . 

Fig. 4 shows a second armature member in perspective. 
Fig. 5 shows a clamping member in longitudinal 
section 

Fig. 5a shows the clamping member according to Fig. 5 
in plan view. 

Fig. 6 shows a sealing ring, illustrated partly in 
side view and partly in longitudinal view. 

Fig. 7 and 8 show the sealing ring according to Fig. 
6 in plan view and in perspective view respectively. 

Fig. 9 shows a section of Fig. 6 on a larger scale. 

Fig. 10 illustrates the sealing arrangement according 
to the invention before joining together. 

Fig. 11 illustrates the sealing arrangement according 
to the invention after joining together. 

Fig- 12a - 12d show schematically four different 
stages of an axial clamping together of the armature 
members, illustrated with a pair of clamping means of the 



wo 00/47925 PCT/NOOO/00017 

10 

one armature member and a pair of clamping means of the 
clamping member of the clamping device. 

A sealing arrangement 10 according to the invention 
comprises, as is shown in Fig. 1, a first armature member 
5 11 and a second armature member 12 plus an annular sealing 
ring 13. In addition a combined clamping and locking 
device 30 is employed in the sealing arrangement 10, which 
will be described in more detail further below in the 
description . 

10 The sealing arrangement 10 according to the invention 

can be employed for different types of armatures, such as 
pipes, hoses, conduits, containers, cover members, and the 
like . 

In a first embodiment, according to Fig. 1-9, the 

15 sealing arrangement 10 is shown in connection with an 

armature, which is in the form of a pipe coupling. Instead 
of designating the members as " pipe members ", there is 
employed herein, as mentioned above, the general term 
'armature members', in order to stress that other members 

20 can be employed instead of the pipe members or coupling 
pieces illustrated herein. 

The sealing arrangement 10 can be utilised for 
arbitrary sealing purposes, with different requirements 
for sealing pressures and with different requirements for 

25 variations in sealing pressures and different requirements 
for variations in temperature conditions. 

The sealing arrangement 10 is utilisable in principle 
for sealing off internally for preventing leakage of 
medium from within and outwards, as well as for external 

30 sealing for preventing leakage of medium from outside and 
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inwards. In the illustrated embodiment however there is 
only shown a construction for internal sealing. 

If desired there can be employed a first, radially 
inner sealing ring against internal excess pressure and a 
5 second, radial outer sealing ring against external excess 
pressure, each sealing ring being based on the sealing 
arrangement according to the present invention. 

The sealing arrangement 10 can be specifically 
utilised for equipment which can be exposed to significant 

10 variations in internal and external medium pressure and/or 
significant variations in external and internal 
temperature conditions. The solution for example shall be 
able to be utilised under temperature variations of 40 - 
50°C or more. In this connection it is considered 

15 specifically for use in desert regions with extremely high 
day temperatures and rather low night temperatures. 
Furthermore it is considered for use in Arctic or similar 
cold regions of application, where at certain times of the 
year there can occur extremely low temperatures. 

20 The T-shaped, relatively rigid and relatively shape- 

stable sealing ring 13 of the sealing arrangement can be 
made of largely arbitrary, relatively rigid material, such 
as metal, plastic, glass or the like. Preferably the 
sealing ring 13 is made of the same material as the 

25 armature members 11,12 or of a material having a similar 
or largely corresponding coefficient of heat expansion. 

The said four members 11,12,13,30 have a common 
longitudinal axis 10a. Three members 11 - 13 each have 
their mutually flush, cylindrical inner faces 11a, 12a, 

30 13a. The locking device 30 is arranged radially just 
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outside the armature members 11,12 in a region where these 
overlap each other. 

The sealing ring 13 is, as shown in Fig. 1 in a 
condition ready for use, received in a downwardly opening 
5 layer lib (see Fig. la) of the one armature member 11. The 
layer lib is defined between a first, radially extending, 
axially facing, innermost guide face 19 and a second, 
radially extending, axially facing, outermost guide 
surface 20 and an intermediate, stop-forming conical face 

10 21 plus a radially facing cylindrical, outermost lying 
support face 22. The conical face 21 passes at a cone 
angle a relative to the longitudinal axis 10a of the 
sealing arrangement 10. 

The armature member 12 is, as shown in Fig. la, 

15 provided with an upwardly opening layer 12b, which 

comprises a first, radially extending, axially facing, 
innermost guide surface 23 and a second, radially 
extending, axially facing outermost guide surface 24 and 
an intermediate, stop-forming cone face 25, which extends 

20 equivalently at a cone angle a relative to the 
longitudinal axis 10a. 

As shown in Fig. 1 and la the armature member 11 has 
a shirt portion 26, which overlaps a peripheral portion 27 
of the armature member 12 in a region axially within end 

25 face 23 of the armature member 12, 

The armature members 11 and 12 are provided with two 
pairs of equivalent cylindrical guide faces 26a, 27a and 
26b, 27b having mutually adapted degrees of fit. The 
armature members 11,12 form mutually supporting abutments 

30 via conical stop faces 26c, 27c of a transition portion 
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between the pairs of the guide faces 26a, 27a; 26b, 27b. 
In the pushed together condition the armature members 
11,12 are closed off having mutual support in the axial 
direction via the stop faces 26c, 27c. After mounting by 
5 means of the clamping device 30 the armature members 11,12 
are closed off in the opposite axial direction. 

In Fig. 1 and 2 the clamping device 30 of the sealing 
arrangement 10 is shown designed with a sleeve-shaped 
clamping member 31, which is rotatably mounted via a 

10 collar portion 32, which projects inwardly into an annular 
groove 33 on the armature member 11. The annular groove 33 
is defined between a shoulder portion 34 on the armature 
member 11 and a two-piece, stop-forming ring 35, which is 
locally fastened to the armature member 11 via radially 

15 extending fastening means 36. 

In the use position of the sealing arrangement the 
end face 31a of the clamping member 31 is closed tightly 
up to an axially facing side face 37a of a two-part, stop- 
forming ring 37, which is locally fastened to the second 

20 armature member 12 in an associated annular groove 38 via 
radially extending fastening means (not shown further) . 

Along the lower outer side of the clamping member 31 
there is fastened a cover member 39 via radially extending 
fastening means 40. By means of the cover member 39 a gap 

25 41 can be sealed off between the clamping member 31 and 
the ring 37. Along the upper outer side of the clamping 
member 31 there is fastened to the clamping member 31 a 
sleeve-shaped hand grip portion 42 having projections 43 
projecting radially outwards. 
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On the inner side (see Fig. 5) of the clamping member 
31 there are arranged lowermost a series (four shown 
herein) of clamping means 44 projecting radially inwards, 
which are mutually separated by a corresponding number 
5 (four) of intermediate spaces 45. 

On the outer side (see Fig. 4) of the armature member 
12 there project radially outwards a series (four) of 
mutually separated clamping means 4 6, which are mutually 
separated by (four) intermediate spaces 47. 

10 In the illustrated embodiment the clamping means 4 4 

are provided with an axially facing, radially extending, 
elongate and plane clamping face 48, 

The clamping means 4 6 are provided on their 
corresponding, axially facing clamping faces with an 

15 corresponding axially facing, radially extending, elongate 
and plane clamping face. In practice and as is shown in 
Fig. 12a - 12d the last-mentioned clamping face comprises 
a relatively short, radially extending wedge surface 4 9 
and a following, considerably longer, radially extending 

20 support surface 50. 

In sealing rings of steel, aluminium or other metal 
preferably mechanical clamping devices (not shown further) 
are employed in connection with the axial clamping 
together of the armature members 11,12, while in addition 

25 the clamping device 30 is employed in order to rotate the 
clamping means 44,46 (see Fig. 12a - 12d) into place in 
mutual locking positions (Fig, 12d) . 

In another case, where for example sealing rings of 
plastic are used, the clamping device 30 can be employed 

30 both for axial clamping together of the armature members 
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11,12 and for locking together of the clamping means 
44,46. In the last-mentioned case the wedge face 49 is 
employed in connection with the clamping together of the 
armature members 11,12. 
5 In an introductory phase of the coupling together of 

the armature members 11,12 (see Fig. 12a) the clamping 
member 31 is rotated relative to the armature members 
11,12 about the axis 10a, so that its clamping means 44 
can be pushed axially inwards into the intermediate spaces 
10 4 7 between the clamping means 4 6 of the armature member 
12. 

Thereafter the armature member 12 is pushed axially 
inwards into the armature member 11 and its clamping 
member 31, as is indicated by an arrow A in Fig. 12b. 

15 The clamping member 31 is thereafter turned, as is 

shown by the arrow B in Fig. 12c, to the position which is 
shown in Fig. 12d. By means of the wedge face 49 the 
armature members 11,12 are forced axially together from a 
position as shown correspondingly in Fig. 10 to a position 

20 as shown in Fig. 11. 

In the last mentioned position the clamping means 46 
of the armature member 12 and clamping means 44 of the 
clamping member 31 are secured in a mutual locking 
engagement via the plane clamping faces 4 8,50. At the same 

25 time the armature members 11,12 impact axially together 
via the stop faces 26c, 27c. 

The members 11,12,31 are hereby secured axially in 
place relative to each other, while there is defined a 
degree of fit or other adjusted spacing between respective 
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side faces 14b, 14c of the stem 14 and opposite guide 
faces 20,23 of the armature members 11,12. 

There is hereby ensured an adjustment of the position 
of the stem 14 relative to the layer lib and the layer 12b 
5 in an axial direction, while the sealing faces 15a and 16a 
are centered correspondingly in place in an axial 
direction relative to the conical support faces 21,25 of 
the armature members 11,12. 

In the illustrated embodiment the sealing ring 13 

10 forms a direct abutment only against the conical support 
face 21 of the armature member 11 and against the conical 
support face 25 of the armature member 12. The sealing 
ring 13 has a degree of fit or a larger or smaller spacing 
from opposite faces 19,20,22 of the layer lib of the 

15 armature member 11 and from the guide face 23 of the layer 
12b of the armature member 12. 

The sealing ring 13, as shown separately in Fig, 6 - 
9, has a substantially T - shaped cross-section with a 
middle stem 14 and two side wings 15,16. The side wings 

20 15,16 are mutually connected via the middle stem 14 of the 
sealing ring in and at the inner face 13a. 

The stem 14 is provided opposite the inner face 13a, 
with a cylindrical peripheral face/end face 14a. The end 
face 14a is adapted to form a slidable support surface for 

25 the sealing ring 13 along its periphery via the support 
face 22 of the armature member 11. 

In the illustrated embodiment the cylindrical end 
face 14a of the sealing ring is provided with a central 
annular groove 17, which is designed to receive an 

30 elastically yielding O - ring 18, which projects radially 
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just outside the end face 14a. The O - ring 18 can be 
utilised as the slide member of the sealing ring 13 during 
mounting in the armature and particularly for retaining 
the sealing ring 13 in a partially pushed in position, 
especially on mounting of the sealing ring 13 from below 
and upwardly into the downwardly opening layer lib of the 
armature member 11. 

The stem 14, which has a largely rectangular, rigid 
and compact cross-section, has from each respective end 
edge of the cylindrical end face 14a a radially extending, 
axially facing side face 14b and 14c respectively. In 
practice the side face 14b is arranged at a certain 
distance from the opposite guide face 20 of the armature 
member 11. Correspondingly the side face 14b is arranged 
at a certain distance from its opposite guide face 24. The 
distance between each side face/guide face pair can be 
minimal, that is to say in the degree of fit order of 
magnitude or at a certain distance, for example 1 - 3 mm 
in sealing rings having a relatively large diameter. 

From one side face 14b of the stem 14 there projects 
laterally outwards a first sealing face in the form of a 
conical face 15a of the one side wing 15. From the other 
side face 14c there projects laterally outwards in the 
opposite direction a second sealing face in the form of a 
conical face 16a of the other side wing 16. The seal- 
forming conical faces 15a and 16a of the sealing ring 13 
have equivalent dimensions and are designed symmetrically 
relative to the stem 14. 

In the illustrated embodiment sealing faces 15a, 16a 
of the sealing ring 13 can have the same or substantially 
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the same cone angle a as the respective opposite support 
faces 21,25 of the armature members 11,12. In such a case 
effective sealing is achieved by moderate axial 
displacement of the sealing wings 15,16 of the sealing 
5 ring 13 along support faces 21,25 of the armature members 
11,12 during exertion of a significant radial sealing 
pressure against the support faces 21,25. 

The sealing wings 15,16 are provided with their 
respective radially extending, axially facing end face 

10 15b, 16b. There are shown (see Fig. 11) end faces 15b, 16b 
of the side wings 15,16 at a certain axial distance from 
the guide faces 19 and 23, so that the sealing wings 15,16 
can be moved along the conical faces 21,25 axially a 
certain distance backwards and forwards relative to the 

15 faces 19 and 23 during expansion/contraction possibly 
occurring of the material of the sealing ring 13. 

Furthermore in the illustrated embodiment the sealing 
ring 13 is provided, in diametrically opposite portions of 
the stem 14, with two axial through bores 17a, 17b 

20 including screw threads. The bores 17a, 17b are adapted to 
be passed through by a spindle having screw threads 
equivalent to the screw threads of the bores 17a, 17b in 
order to be able to force the stem 14 of the sealing ring 
axially away from the adjacent support face of the 

25 armature member on dismantling of the sealing ring after 

use, in the cases where the end face 14a on the stem 14 of 
the sealing ring 13 exhibits too great a friction against 
the cylindrical support face 21 of the armature member 11. 
According to an alternative embodiment (see Fig. 10 

30 and 11), which can be employed for simple sealing arrange- 
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ments, but which is preferred in sealing arrangements 
which are to be employed under high sealing pressures or 
under other particularly demanding sealing conditions, a 
sealing ring 13* has a cone angle b which is somewhat 
5 larger than the cone angle a of the armature members 
11,12. 

The pushing together of the armature members 11,12 
around the intermediate sealing ring 13' can in this 
instance take place in a corresponding manner as in the 

10 case which is described above. In Fig. 10 the sealing ring 
13' is shown in an introductory phase of the pushing 
together between the armature members 11, 12 and in Fig, 
11 the same is shown after ending the pushing together. 
The gaps between faces 14b, 14c of the sealing ring 13' 

15 and opposite faces 20,23 of the armature members 11,12 are 
shown according to Fig. 11 relatively large, but can in 
practice be considerably narrower, for example of a degree 
of fit order of magnitude. 

In the illustrated embodiment the sealing ring forms, 

20 on the one side of the stem, a sealing abutment via the 
conical sealing face 15a of the sealing wing 15 against 
cone face 21 of the armature member 11, while the sealing 
ring 13, on the opposite side of the stem 14, forms a 
sealing abutment via conical sealing face 16a of the 

25 sealing wing 16 against the cone face 25 of the armature 
member 12. 

In certain cases with simple sealing arrangements, 
the faces 14a, 14b and 15b, 16b of the sealing ring 13 can 
form direct support abutments against opposite faces 
30 19,20,22 and 23,24 of the armature members 11,12. 
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In remaining cases, especially when the question is 
about sealing arrangements requiring more adjustment, the 
faces 14a, 14b, 15b and 14c and 16b of the sealing ring 13 
can be arranged at a greater or smaller distance from said 
faces 19,20,22 and 23,24, according to need. This case is 
indicated for example in the second embodiment according 
to Fig. 10 and 11. 

According to Fig. 10 and 11 a sealing arrangement 
10* according to the invention is shown having a sealing 
ring 13* according to an alternative construction. 

A first departure from the first construction, which 
is illustrated according to Fig* 1-9, consists in that 
prior to mounting the conical sealing faces 15a* and 16a* 
form a cone angle jb, which differs from the cone angle a 
of the conical support faces 21,25. 

In that the cone faces 15a, 16a at the starting 
point, that is to say prior to mounting, form a cone angle 
jb, which is somewhat larger than the equivalent cone angle 
a of the armature members 11,12, the sealing wings 15 and 
16 can during mounting be deformed elastically relative to 
the conical support faces 21,25, so that the sealing faces 
15a, 16a coincide with equivalent conical support faces 
21,25 of the armature members 11,12 at a common cone angle 
a . 

During installation of the sealing ring 13* in the 
armature member 12 the sealing face 15a forms in a first 
installation phase a minimal abutment against the cone 
face 25, while adjacent side face 14b of the stem 14 forms 
a significant space from the opposite face 20 of the 
armature member 12. 
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On pushing together the armature member 11 against 
the armature member 12 about the intermediate sealing ring 
13, by means of the clamping device 30, from the position 
which is shown in Fig. 10 to the position which is shown 
in Fig. 11, the sealing wings 15M6' of the sealing ring 
13' are deformed in an elastically yielding manner against 
the conical cone faces 21,25 until the sealing faces 15a', 
16a' form a tight abutment against the cone faces 21,25. 
In a position corresponding to that which is shown in Fig. 

I, the conical sealing faces 15a, 16a form the same cone 
angle a as the cone faces 21,25 of the armature members 

II, 12, as is shown in Fig. 11- 

By arranging for a certain degree of fit between end 
face 14a of the sealing ring 13' and support face 22 of 
the armature member 11 one can ensure that the stem 14 of 
the sealing ring can make a certain axial adjustment if 
necessary and be centered in place in a middle position 
between the armature members 11,12, as is illustrated in 
Fig. 11. In this connection, without this being specifi- 
cally illustrated in the drawing, larger or smaller spaces 
can be employed between the faces 14b, 22 and between the 
faces 14c, 24, according to need. 

In the construction according to Fig. 10 and 11 
provision is made, as an extra, alternative possibility, 
for a respective portion of the sealing face 13a' of the 
sealing wings 15', 16' to have prior to mounting a conical 
outline at a cone angle b, so that said portions of the 
sealing face 13a' receive after mounting, that is to say 
after the sealing wings 15 ',16' are elastically deformed 



wo 00/47925 



PCT/NOOO/00017 



22 

relative to the support faces 21,25 a flush outline with 
the guide surfaces 11a, 12a of the armature members 11,12. 

In the construction according to Fig. 10 and 11 an 
endwise support abutment is employed between the armature 
members 11,12 via radially extending support faces 20 ',25' 
instead of the support abutment between the cone faces 
26c, 27c of the first embodiment. 
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Patent Claims 

1, Sealing arrangement (10,10*) comprising two 
armature members, which are adapted to receive a sealing 
5 ring (13,13M between them for sealing off a joint between 
the armature members (11,12), and a clamping device (30), 
which during mounting is adapted to clamp the armature 
members (11,12) against each other in a direction towards 
the intermediate sealing ring (13,13')/ where the sealing 
10 ring (13,13') has a substantially T-shaped annular cross- 
section, with a stem (14) extending radially outwards and 
with a sealing face (15a, 15b) facing radially outwards in 
each of two sealing wings (15,16) projecting axially 
outwards in opposite directions from stem (14) of the T- 
15 shape, the sealing wings (15,16) having mutually 

equivalent forms and equivalent conical sealing faces 
(15a, 16a) for forming abutments against their respective 
conical support faces (21,25) of each of the armature 
members (11,12), characterised in that 
20 the sealing wings (15,16) of the sealing ring 

(13,13*) are elastically deformable, and 

that during use the sealing ring (13,13') is 
supported in a radial direction in the armature members 
(11,12) via three axial separated, annular faces 
25 (21,22,25) facing radially correspondingly, 

the sealing wings (15,16) forming during use both 
slidable sealing and slidable thrust against a respective 
conical, combined sealing and slide face (21,25) of each 
of the armature members (11,12), 
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while the stem (14) of the sealing ring {13,13') has 
during use a certain degree of fit in axial direction and 
is adapted to be supported with a sliding fit against an 
associated armature member via a middle, combined support 
5 and slide face (22) at the outer end of stem (14) of the T 
- shape. 

2. Coupling in accordance with claim 1, characterised 
in that the middle support face (22) is arranged in the 
one armature member (11), and 

10 that the two remaining support faces (21,25) are 

arranged each in their respective armature member (11,12). 

3. Coupling in accordance with claim 1 or 2, 
characterised in that 

the conical support faces of the armature members 
15 (11,12) have a first, smallest cone angle (a), and 

that the conical sealing faces (15a, 16a) of the 
sealing wings (15,16) have, prior to mounting, a second, 
somewhat larger cone angle (jb) and after mounting have the 
same cone angle (a) as the conical support faces (21,25), 
20 and 

that the sealing faces (15a, 16a) of the sealing 
wings (15,16) ensure sealing between the sealing ring 
(13,13') and the armature members (11,12) during use 
during a possible relative movement axially along 
25 respective conical support faces (21,25) of the armature 
members (11,12) over a length of movement of between 0.5 
and 2.5 mm or over a length of about 30% of the length of 
the conical support face (21,25). 

4 . Coupling in accordance with one of the claims 1 - 
30 3, characterised in that 



wo 00/47925 



PCT/NOOO/00017 



the armature members (11,12) form, during use, mutual 
support via mutually opposite, stop - forming cone faces 
(26c, 27c) , and 

that stem (14) of the sealing ring (13,13') is closed 
5 off, correspondingly during use, with a moderate degree of 
fit between the armature members (11,12), in order to 
permit a certain moderate movement of the sealing ring 
(13,13') in an axial direction relative to the armature 
members (11, 12) . 
10 5. Coupling in accordance with one of the claims 1 - 

4 , characterised in that 

stem (14) of the sealing ring (13,13') has a 
relatively large cross-section and large rigidity, 

and that the two sealing wings (15,16) of the sealing 
15 ring (13,13') have a relatively smaller cross-section and 
smaller rigidity. 

6. Coupling in accordance with one of the claims 1 - 

5, characterised in that 

the sealing ring (13,13') is made of the same 
20 material as the armature members (11,12), for example of 
metal, such as aluminium, or is made of a material, which 
has the same or substantially the same coefficient of heat 
expansion as the material of the armature members (11,12). 
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